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Propaganda 





HAT do you think of so-and-so? 

Why do you think as you do 
about it? Have you sought the real 
facts and reasoned out your own con- 
clusions or are you simply reacting, 
unconsciously, perhaps, to the mission- 
ary work of those whose interests are 
involved? 


What or who motivates these pur- 
veyors of approbation or palliation for 
certain acts or policies and of criticism 
or condemnation for others? Who pays 
for the formulation of the ready-to-use 
opinions with which the press and pul- 
pit, schools and lecture platforms, radio 
programs, society proceedings, legisla- 
tive halls and every avenue of approach 
to public opinion are deluged? 


Not all propaganda is bunk, but a 
lot of it would be accorded an altogether 
different reception if those to whom it 
is addressed knew just how it is con- 
cocted and why. 


The pronouncement of some eminent 
authority upon the wisdom or iniquity 
of a proposed proceeding might be less 
convincing and invite real consideration 
and analysis before acceptance if it were 
known that he was the paid propagan- 
dist for an interested group or industry. 


I wonder how much it costs in the 
aggregate to keep all of these selfishly 
activated instrumentalities for the 
moulding of public opinion going. 


And how little we realize that the 
victims of the propaganda pay its cost. 
It has not only to be charged into the 
expenses of the perpetrators and thus 
into the price of their products, but, if 
it is successful, the public has to make 
good the advantage for which they have 
schemed. } 


It hurts some people to think and 
they must have somewhere to go for 
their opinions. And some would rather 
have their opinions pleasing tc their 
patrons and entourage than to pe right 
but considered odd and unamenable. 


It is not surprising that effort for 
privilege, advantage or control in a 
social and political system that is 
particularly supposed to be dominated 
by public opinion should sometimes 
depart from the ethical. A few more 
exposures of fla- 
grant instances may Ti 
lead to the undoing aa - Jw 
of the process by its 
own brashness. 

















POWER Stands for... 


. Making Power When It Should Be Made 

. Buying Power When It Should Be Bought 
Cheaper Power Through Modern Equipment 
Easier Financing of Equipment Purchases 
Better Use of Byproduct Heat and Power 
Operating Methods That Save Money 

Less Waste in Transmission and Application 
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Total Cost 
Is What Counts 


ALESMEN, engineers and business men often fall 


into an easy-going, but misleading, method of com- 
paring the savings obtainable from new equipment in- 
stallations. 

All too frequently, when one hears that such and 
such an installation will pay for itself in so many year’, 
it is found on investigation that interest, taxes an | 
insurance have been totally neglected in arriving at th: 
conclusion—that the years to pay out are taken simply 
as the first cost divided by the yearly saving in operating 
cost. Obviously, this is misleading, for interest has 
been paid on borrowed money during the “pay-out” 
period, or (which is fundamentally the same thing) 
money has been made unavailable for other interest- 
earning investment. The reality of this expense cannot 
be denied, nor can the buyer, without self-delusion, over- 
look the items of taxes and insurance. : 

Depreciation can, it is true, be omitted in a statement 
of this sort if the buyer is willing to admit that at the 
end of the “pay-out” period he will possess, not the 
original article but one of somewhat lower value. 

This has particular point just now because Power 
recently fell into the same pit. In a paper presented 
a few days ago before the Engineers Society of Western 
Pennsylvania, F. M. Van Deventer expertly exposed 
this and kindred “economic fallacies in isolated-plant 
cost analyses.” As an example of how not to figure, 
Mr. Van Deventer selected a recent article in Power 
where a headline proclaimed savings that paid the cost 
in five years. Actually, as was apparent from the data 
given in the article, the yearly saving in operating cost 
was one-fifth of the first cost. This, as Mr. Van 
Deventer correctly pointed out, is a horse of another 
color. Neither the difficulty of attaining precision in 
headlines and other condensed expressions, nor the fact 
that the actual situation was made clear to the careful 
reader, quite excuses this lapse into statements of the 
sort that Power is particularly anxious to discourage 
in the field of cost analysis. 

The foregoing criticism of paying out cost by operating 
savings alone does not apply to cases where financing 
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is carried by a manufacturer or finance company that 
takes its pay out of the savings. Here the customer 
does not put up any money except what he saves out 
of operating cost, the interest is covered in the charges, 
and the plant is actually paid for by these savings within 
the specified time. There may be cheaper ways of ac- 
complishing the result, but this method is sometimes the 
more convenient, all factors considered. 





The Basic Education 
of the Engineer 


NE thing that impresses anyone who examines 

European engineering textbooks is the evident 
assumption that those using such works will be well- 
grounded in the basic subjects of physics, chemistry and 
mathematics. No concession is made to a lack of such 
knowledge. There is no attempt made to write down to 
the level of those who are ill-grounded in the funda- 
mentals. 

How different things are oi” ‘his side of the ? ai. 
The writer of an American engineering book gener‘: 
begins with words of one syllable, so to speak, and 
gradually leads his reader into the subject, meanwhile 
avoiding the scientific and theoretical side as much as 
possible. 

Unfortunately, this contrast is too well-justified by 
the educational equipment of American engineers. It is 
but seldom that an engineer is encountered who, several 
years out of school, has even a fair working knowledge 
of physics or mathematics. 

Whether this condition results from the educational 
system, from an inborn lack of aptitude for the sciences 
or from some other cause, is hard to say. But, what- 
ever the reason, it is to be hoped that educators will give 
the matter such close scrutiny as to arrive at the cause 
and apply such corrective measures as may be possible. 





A “Dud” 


AST week at the Third National Fuels Meeting in 
Philadelphia a whole session was provided for the 
discussion of stokers. The stage was set for what 
promised to be a most profitable session. About two 
hundred were present, including manufacturers of both 
stokers and pulverized-coal equipment, their engineers, 
well-known operators and consulting engineers. Some 
had come from as far as Chicago and Milwaukee to 
attend this session. 

The paper was in the form of a sympos um prepared 
by four well-known stoker engineers and read by the 
president of the Stoker Manufacturers’ Association. It 
had been prepared with the idea merely of providing 
a background for the expected discussion. But the 
“expected” did not happen. In spite of the chairman's 
efforts, there was no discussion. 

The time is probably past when, at the drop of the 
handkerchief, a free-for-all argument can be started 
between the advocates of stokers and those of pulverized 
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coal. The subject has been talked out, and it is just 
as well. 

In arranging the program it was not with the thought 
of reviewing such controversies that stokers were made 
a part of it. Rather it was in acknowledgment of the 
important part that stokers play in power generation, the 
progress made in their development, and the many oper- 
ating problems introduced by the demands of present 
practice, that prompted their inclusion. 

A vast amount of stoker experience was represented 
by those present at the session. Did each one attend 
with the thought that he might gain something from the 
other fellow without offering anything in return, or was 
there a fear that frank discussion of the stoker prob- 
lems might open the way to attack from the pulverized- 
coal adherents? Perhaps there was a tacit agreement 
among some to avoid such discussion. Whatever the 
cause, the session proved a “dud.” 

The Fuels Meeting as a whole was a big success. Some 
sessions and some papers about which there had been 

+ misgivings in advince went over strong. Others, 
£ which much had Len expected, did not do so well. 
One can never tell. 





Improving the Reliability of 
Hydro-Electric Units 


YDRO-ELECTRIC generating units are generally 

considered as possessing a high degree of relia- 
bility. They have records of continuous operation of 
thirty months without being taken off the system. On 
the other hand, all the buckets have, for no apparent 
reason, broken out of a runner and gone down the draft 
tube. Therefore, waterwheel units have no monopoly 
on the much-cherished factor of reliability. 

A recent report of the National Electric Light Asso- 
ciations Hydraulic Power Committee shows some inter- 
esting facts on the reliability of waterwheel generating 
units and the causes of outage. In 1927 the 134 units 
investigated had an outage time, when the units were 
required for service, of only 1.23 per cent. The actual 
average outage was about three times this figure. 

An analysis of the causes of these outages shows that 
the greatest single source of trouble is the runner. It 
might be expected that general hydraulic causes, such as 
ice, trash, floods, waterways and gates, since their con- 
ditions are frequently difficult to control, would be respon- 
sible for a large percentage of the outage time, but these 
account for only a little over eleven per cent. Over 
sixty-five per.cent of this time is chargeable to one unit 
that was put out of service by floods and ice. 

The generators, including their auxiliaries, are respon- 
sible for less than twenty per cent of the outage. time. 
More than one-third of this is represented in inspection 
and cleaning. Nearly seventy per cent of the time the 
units were out of service is chargeable to the waterwheels 
and their auxiliaries. The largest single item in this part 
of the total outage time is caused by the runner, which 
accounts for over seventeen per cent of the total time 
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from all causes. The draft tube, bearings and lubri- 
cating system are responsible for about seventeen per 
cent more of the total outage time. Inspection and 
overhauling also required over seventeen per cent of 
the total time the units were out of service. 

This report indicates that if the reliability of hydro- 
electric units is to be increased. the waterwheel offers 
the greatest opportunity for improvement. Some water- 
wheels have operated for years without giving any trouble 
whatsoever. Others have given trouble almost from the 
instant of starting. These troubles have developed 
from a variety of causes, such as vibration, buckets break- 
ing from the runner, draft-tube difficulties and others. If 
the waterwheel is to be consistently the highly reliable and 
dependable unit it is capable of being, such faults must be 
prevented—by proper design—from developing during 
operation. 





Partners Toward Peace 


N THE great international development of the past 

week, the personal meeting of President Hoover and 
Prime Minister MacDonald, it would certainly be possible 
to find some point of matter-of-fact significance to us who 
are concerned with power generation and utilization. It 
would certainly be possible to single out this little point, 
elaborate upon it, and say, “The conferences between 
Hoover and MacDonald mean thus and so to men in 
power’s field.” It would be possible to do this and let it 
go at that. 

But in this meeting of these men and of their minds— 
this symbol of the growing consciousness of the inter- 
relation and interdependence, political, social and eco- 
nomic, of two great nations—is something too big to be 
tied to a single application. It would be as well to 
eulogize the pigment on a square inch of the canvas of 
a masterpiece, and ignore the whole. 

Like the statesmen themselves, we must look upon 
such personal expression of the growing kinship between 
two nations and their industries, not as a specific cure 
for this or that, but as the inauguration of an era of 
good feeling that will prevent the ills for which specific 
cures are necessary. 

Moreover, international industry must always be in 
inverse ratio to international enmity, and international 
enmity is more deeply buried with every personal word 
that passes between two statesmen. With the ever- 
increasing growth of international corporations and 
foreign branches, industry has already overstepped 
national boundaries. Wars between nations must now 
be regarded as insurrections within a single economic 
and industrial entity that knows no political frontiers. 
Just as political democracy has made insurrections futile 
and unnecessary, so international understanding must 
do the same for war. Just as freedom from insurrection 
speeds national industry, so freedom from war, and 
the chance of war, will speed international industry. 

And, incidentally, if we must be matter of fact, when 
that comes about, somebody is going to need more power. 
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Modern Cigar Making 
_ Demands 


Up-to-Date Power Services 


CONVERSION OF CIGAR MAKING from 
the age-old hand process to mechanical 


means has been dependent largely on 
the aid furnished by the power engi- 
neer. Because of the delicate character- 
istics inherent in all tobaccos, the highly 
developed cigar- making machine 
would be of little use, and large-scale 
handling of tobacco unprofitable, with- 
out air conditioning, refrigeration, 
process steam and compressed air. 


of modern power services in cigar manufacture is 

the main plant of Bayuk Cigars, Inc., Philadelphia, 
Pa., where 4,000,000 “Bayuk Philadelphia” cigars are 
produced weekly. The building measures 320 ft. in length, 
with a width of 70 ft. at the front , 
and approximately 100 ft. at the 
rear. There are eight manufac- 
turing floors covering this area, 
with a basement and two addi- 
tional smaller floors, where the 
power service equipment is in- 
stalled. 

Air - conditioned throughout, 
the building is insulated with 
two inches of cork board in walls 
and the roof. This insulation 
while rather unusual is more 
than compensated for in the ad- 
vantages gained from reduced 
heat loss in winter and the 
corresponding reduction in the 
amount of refrigeration required 
for cooling in summer. Double 
steel sashes are used in all win- 
dow openings, and a steam line 
between the two sashes to pre- 
vent condensation on the inner 
sash. This is necessary because 
of the high dew point of the air- 
conditioning process. With the 
insulated walls and the double- 
heated sash, the condensation 
which is so frequent in highly 
humidified buildings is totally 
absent, and accurate control of 


.. OUTSTANDING example of the application 


oe 


the atmospheric condition is Ducts supplying 55,000 c.f.m. of conditioned 
air to a drying room 


made possible. 
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By Rusu D. TouTon 


Technical Director 
Bayuk Cigars, Inc. 


The air-conditioning system consists of two main 
humidifiers, ten separate ejector systems for special 
purposes, and four unit humidifiers. Each of the two 
central systems has a 50-hp. motor on its fan and de- 
livers approximately 55,000 c.f.m. of air. One humid- 
ifier, located in the basement, feeds upward through a 
brick supply duct to the first, second, third and fourth 
floors. The other, on the ninth floor, furnishes air 
downward through a similar duct to the eighth, seventh, 
sixth and fifth floors. On each of these floors the dis- 
tributing ducts are arranged with the unit heaters im- 
mediately outside the main supply shaft. These unit 
heaters are controlled by diaphragm valves operated 
from various points on the floors. Adjacent to the main 
supply shaft is the return shaft, through which the air 
is permitted to return to the humidifiers or to be ex- 
hausted to the outside as weather conditions may demand. 

In the winter time the con- 
ventional practice of furnishing 
steam to the spray water in the 
humidifiers is followed for in- 
creasing the dew point tempera- 
ture; in the summer the cooled 
water from the centrifugal re- 
frigeration machine keeps the 
dew point down to the desired 
temperature. 

The main refrigeration ma- 
chine, in the basement, is of the 
centrifugal type and has a capac- 
ity of 100 tons in 24 hr. The 
refrigerant is dielene, and the 
unit operates under a vacuum. 
The 150-hp. motor, operating at 
3,400 r.p.m., is directly connected 
to the compressor. Condenser 
water is obtained from a spray 
pond, located on the tenth floor 
of the building. This water is 
pumped to the higher level by a 
30-hp. centrifugal pump, which 
handles 500 g.p.m. through four- 
inch lines. The cooled water 
coming from the evaporator is 
taken through four-inch cork- 
insulated lines to the humidifier, 
on the ninth floor. A heat ex- 
changer in the discharge line 
furnishes cold water to the base- 
ment humidifier. This permits 
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the use of one cold-water pump for the work on the 
two different levels. 

In the same basement are three ammonia refrigera- 
tion machines, each of the two-cylinder vertical type 
and of approximately five tons capacity. One is used 
for cooling the circulating ice water in the building. 
Another, with a similar cooling tank, is used for chilling 
water to 45 deg. This water is pumped to the second 
floor at the rate of 20 g.pm. as the 
cooling medium for the new-type unit 
humidifiers, which maintain low tempera- 
tures for special types of tobacco. The 
last machine is connected to a brine 
cooler and holds the brine at 15 to 18 
deg. F. This brine is circulated to the 
third floor for cooling the three refrig- 
erators in the cafeteria. A certain 
amount of the same brine is used to 
condition the air in the retail office, on 
the first floor. 

Steam for process and heating is fur- 
nished by three boilers, in the sub- 
basement. Two of these, having 1,000 
sq.ft. of heating surface, are used during 
the winter for the entire load. The third 
has approximately 585 sq.ft. of heating 
surface and carries the process load dur- 
ing the summer. Bunker oil of 14-16 
deg. Baumé is used for firing. 

From the steam header a_ ten-inch 
main runs up through a pipe shaft in the center of the 
building to supply direct radiation in the stairways, halls 
and various small rooms in the building. The main 
manufacturing floors are completely heated by unit 
heaters placed in the air ducts, under automatic control. 
All steam for these unit heaters and for process work 
is taken from a twelve-inch supply riser located in the 
same pipe shaft. The unusual feature of this steam 
piping, which is of the two-pipe open-vent gravity- 
return type, is that free and noiseless circulation is 
obtained at less than two pounds gage pressure. 

The possibilities of manufactured and _ purchased 
power were considered at the time the plant was erected 
and because of the favorable rate to be obtained by the 
use of 2,300-volt service it was decided to buy the 
electrical current needed. In a vault in the basement 


Central refrigeration machine with a capacity 


of 100 tons in 24 hours 





October 15,1929—-POWER 





are four 200-kw. transformers, which change the volt- 
age to 220 for use on the power load. The lighting 


current is obtained at 110 volts through two 200-kw. 
transformers, and two additional 75-kw. transformers 
supply 220-volt current direct to the large refrigeration 
machine. 

The maximum demand in the plant is approximately 
There are over 900 separate motors in 


600 kw. 





Automatically controlled, this air washer meets the exacting 


conditions of cigar making 


the building, ranging from a 1/20 hp. to 150 hp. 
per unit. 

After the plant had been in operation for some time 
it was found that a penalty was being paid because of 
an existing power factor of 70 per cent. To correct 
this condition 150-kva. static condensers were installed, 
the resulting power factor being 96 per cent, which is 
well above the penalty limit. 

Separate lines bringing in auxiliary service at 110 
and 220 volts are connected through an automatic relay 
to the essential stairway, basement, boiler room and 
exit lights and to the oil burner and pump motors. 
While the main power is interrupted rarely, this aux- 
iliary service has been found to be a great convenience 
in keeping the building in order. 

Within the last year approximately 40 kw. of new 
“Daylight” lighting units have been in- 
stalled at all points in the building where 
the product is selected for color. 

Many drying rooms are provided to 
remove the excess moisture from the 
tobacco. Moisture is added to make the 
tobacco sufficiently pliable to prevent 
breakage while on the stripping floor. 
The ejector system of drying, with close 
automatic control, is used for this pur- 
pose. The results have been very satis- 
factory. 

Each cigar machine, of which there are 
200, is operated by a 4-hp. motor and 
a 1/20-hp. direct-connected motor. It 
is necessary to provide for each machine 
a suction of eight inches of water through 
a five-inch connection, necessitating the 
removal of 200 cu.ft. of air per minute 
from the machine. This is accomplished 
by large suction fans on the ninth floor. 
Each group of 100 cigar machines has 
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a 50-hp. motor, with direct connected steel plate fan, 
and a 30-hp. motor, also with direct connected fan, for 
breakdown service. The air thus removed is taken 
through dust arresters, which separate out the solid 
matter and allow the cleaned air to return to the intake 
of the humidifier. 

The transportation of all raw and finished materials 
in the building is handled, in so far as possible, by a 
complete conveyor system. On the conveyor drives there 
are approximately 100 motors, ranging from the frac- 
tional horsepower sizes up to 5 hp. Because of the low 
speeds of the conveyors, the motors are all connected 
through reducing gears to their individual loads. The 
system is automatic as far as possible, and a great dea! 
of control equipment is necessary. Some interesting 





An unusual installation, this spray pond is located 
in a pent house on the roof of the factory 


arrangements have been made, particularly on the recip- 
rocating lifts, which reverse their operation more than 
once a minute during the whole day. 

A small amount of compressed air at 50 lb. pressure 
must be furnished each cigar machine. This is provided 
through reducing valves from the main supply, obtained 
at 100 Ib. pressure from two horizontal compressors 
of 90 cu.ft. capacity each. Each one of these compres- 
sors is direct connected*to a 35-hp. synchronous motor. 
Before being used at the cigar machines the air is 
passed through three cooling tanks, since it is imperative 
that it then be free from moisture. Small additional 
compressors furnish the air required during the night 
hours for the pneumatic controls on the air-conditioning 
system and maintain the required pressure on the 
sprinkler tanks. . 

Because of the high humidity carried, all materials 
used in the construction and equipment are the very best. 
Exhaust ducts from the fermentation and drying rooms 
are of copper, for ordinary galvanized iron would not 
withstand the action of tobacco fumes. Also because 
of the high moisture content of the air the usual insula- 
tion on water lines is not satisfactory and ice-water- 
thickness cork was applied to all these lines. 

Soundness of design means utility and perfection. 
This central Bayuk plant is a splendid example of such 
achievement. With its modern power services, it stands 
out as a work which proves to the industry that cigar 
manufacturing responds efficiently to the technical prac- 
tices of the power engineer. 
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The TICKLER 
As a Daily Reminder 


By Watter N. PoLaKov* 
Consulting Engineer, New York City 


MALL concerns have few problems for their execu- 
tives to remember. But in larger organizations 
reliance on memory is the shortest way to failure. This 
article, describing the use of “ticklers,” suggests a system 
that regularly directs attention to the jobs to be done. 

Purpose: The purpose of a tickler is to remind 
the busy chief engineer and those co-operating with him: 
About jobs to be attended to, and about jobs completed. 

Form: A special printed form, or even scraps of 
paper, may be used. If bits of paper are used, they 
should be stamped for identification. 

Filing: The tickler file consists of 12 compartments, 
one for each month of the year. The current month and 
the next one are provided with 31-division files, the 
sections corresponding to each day of the month. 

Use of tickler: Every time a request or promise is 
made to attend to a certain job, conference, inspection, 
etc., a tickler slip is written, stating shortly and concisely 
the nature of the reminder. If it is a request that some- 
body else has to attend to, make a carbon copy of the 
tickler and mail the original. If it is for personal use, 
no carbon copy is necessary. 

Date each tickler when it has to come out for attention 
and write in the date when the request is expected to 
be complied with. Deposit every tickler in the section 
of the file corresponding to the date it is to come out. 

Every day open the section for the day and take out 
all ticklers marked for the day. Keep on the desk those 





ss TICKLER eee 


NAME. YOUR ATTENTION 18 CALLED TO THE FOLLOWING 








DATE TO COME OUT 








AER! SES 





























icici tain —_—- + —_}—__— 














PLEASE REPORT TO WHEN THIS HAS BEEN ATTENDED TO 


SIGNED. 











A suggested form for a printed tickler 


addressed to yourself. Check them O. Kk. when attended 
to. If not acted upon, redate them and file again. 

Phone to parties to whom originals were sent, inquiring 
whether the matter was attended to and deposit the 
copies again, if the work is not finished, under the 
date the request was promised for completion. Phone 
to parties whose time is up, or see them, to ascertain 
why your request was not complied with. Then send 
another reminder and refile the tickler copy a few days 
ahead. 





*All rights for republication or other use retained by Walter N. 
Polakoy. 
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How to Prepare a Schedule for 


Kconomic Boiler Loading 


LOADING schedule 
A was prepared in Part 
I of this article [see 

the preceding issue of 
Power], and it will be of 
interest to know just what 
the financial gain is when 
such a schedule is followed. 
The schedule provides that 
for the load shown in Fig. 
7 (Part I) nine boilers be 


parts. 
number of Power. 





———In Two Parts—Part II-—— 


The extraordinary practical usefulness of 
this article justifies its unusual length, which 
makes necessary its presentation in two 
Part I appeared in the last week’s 
The importance of 
correct boiler scheduling is demonstrated 
in this concluding instalment, where it is 
shown that a plant with a maximum load 
of 100,000 kw. may incur losses of $296 
to $1,039 a day by unscientific loading. 


In order to determine the 
effect of non-uniformity of 
rating of the active boilers 
it will be assumed that the 
schedule is followed in so 
far as the number of fired 
and banked boilers is con- 
cerned; but of the active 
boilers as many as possible 
will be operated at 100 per 
cent of rating, while the 








fired, although eight boilers 
could carry the load satisfac- 
torily, and that no boilers be 
banked unless the rating of the 
active boilers should fall below 
100 per cent. Instead of fol- 
lowing the schedule it will be 
assumed that only eight boilers 
are fired and that the rating of the active boilers will be 
kept at or near their maximum capacity of 300 per cent 
throughout the day by banking the remaining boilers. 
Following the process illustrated in Table ITI, it will be 
found that the operating cost per kilowatt-hour would 
have been $0.00458 instead of $0.00413, or an increase 
of 10.9 per cent. Expressed in dollars, the total daily 
loss would be $523, which illustrates the great gain to be 
realized by giving some consideration to the economic 
loading of boilers. 

If the schedule had been followed in part by firing 
nine boilers but not followed by keeping the active boil- 
ers at or near 300 per cent of rating, the increase in 
cost would have been 13.4 per cent, or $635 per day. 
Thus it will be seen, in this case, that partial adherence 
to the schedule would resylt in a greater loss than if the 
schedule had not been followed at all. This naturally 
leads to the conclusion that the loss would be excessive 
if as many as fourteen boilers were fired when the sched- 
ule called for nine and the rating of the active boilers was 
kept at or near 300 per cent. Actually, the cost would 
be increased 21.9 per cent, resulting in a loss of $1,039 
per day. On the other hand, if fourteen boilers are 
fired, but banked according to the schedule, the cost 
will be increased only 6.4 per cent, resulting in a loss 
of $303 per day, or $61 per excess boiler per day. If 
only enough boilers are fired to carry the load, eight in 
this case, but banked according to schedule, the excess 
cost will be $57 per day. 

The study so far has been based on the assumption 
that all the active boilers are operated at the same rating. 





*Republication rights reserved by the author. 
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By HeErBeErtT B. REYNOLDs* 
Mechanical Engineer 
Interborough Rapid Transit Company 
New York City 


remainder will be operated 
at as near 300 per cent rating as 
possible. It will be found that 
the cost is increased 5.7 per cent, 
resulting in a daily loss of $268. 

Table IV gives a summary of 
the excess cost due to deviation 
from the schedule in various 
ways. It will be seen that excessive banking, which results 
in high rating of the active boilers, is the source of the 
greatest loss. A study of the boiler efficiency curve will 
divulge the reason for this. Banked boilers operate at a 
point of low efficiency, at the same time forcing the 
active boilers up to a point of high rating, where the 
efficiency is also low. The various cases assumed are, of 
course, extreme and are rarely duplicated in power sta- 
tions to such a degree. However, they will serve to 
illustrate the need of giving careful consideration to 
boiler loadings. 

So far this article has been devoted to the method 
of preparing a boiler-loading schedule for a definite type 
of load with a definite load factor. The remainder of 
the article will be devoted to a study of the effect of 
varying load factor, etc., upon the manner of operating 
the boilers and the cost of power. 

By employing the curves which have already been 
prepared and following the method illustrated in Table 


TABLE IV.—DAILY COST OF DEVIATING FROM LOADING SCHEDULE 


Excess 
Operating Operating 
Cost Cost Per Cent 
Manner of Deviation per Day per Day Increase 

Schedule followed, nine fired boilers.......... $4,742 
Only eight boilers fired and active boilers kept 

NR RUN ss ofa. Se oo sa do: asp oad ag Bm ee 5,265 $523 10.9 
Nine boilers fired but active boilers kept at 

TS EE eel ne arene 5,377 635 13.4 
Fourteen boilers fired and active boilers kept 

RG RE ios. cooing sk ok wae Rie ee 5,781 1,039 21.9 
Boilers banked according to schedule but 

fourteen boilers fired.................. ; 5,045 303 6.4 
Schedule followed but active boilers operated 

at non-uniform rating.............. 5,010 268 $.7 
Schedule followed and with a load having the F 

same load factor, same maximum load and 

same total output, but having a load curve 

SNE Bao wh ap eawieewatae sera 5,038 296 6.2 
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Fig. 9—Load curve having low load factor 


II, the cost of power will be obtained for various load 
factors in addition to the one for the load curve shown 
in Fig. 7, which was 47.8 per cent. Fig. 9 shows a load 
curve the load factor of which is 22.0 per cent, while 
the load factor of the curve shown in Fig. 10 is 76.5 
per cent. These load curves have been assumed to have 
the same general shape, otherwise another variable would 
be introduced, which would affect the cost of power. 
However, the effect of shape of load curve on the cost 
of power will be studied later. 

The curves in Fig. 11 show the variation of the cost 
of power with the rating of the boilers during the maxi- 
mum load for various load factors from 11.0 per cent to 
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Fig. 10—Load curve having high load factor 
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100.0 per cent. It will be observed that the most eco- 
nomical loading of the boilers during the maximum loads 
is over 300 per cent for the low load factors, but as the 
load factor is increased this economic loading approaches 
145 per cent at 100 per cent load factor, which coincides 
with the most efficient point on the boiler-characteristic 
curve, as seen in Figs. 1 and 3. 

The curves in Fig. 11 serve to plot the curve shown 
in Fig. 12, which shows the relation between the load 
factor and the most economical rating of the boilers 
during the maximum load. This curve would serve as a 
guide to the most economical number of boilers to place 
in service for any load factor. In most power stations 
the application of a curve like this is limited. For ex- 
ample, although the low load factors demand a very high 
rating or few active boilers for maximum economy, the 
steaming capacity of the boilers may prevent the plant’s 
reaching the point of maximum economy. On the other 
hand, the high load factors require a low rating or a 
large number of active boilers for maximum operating 
economy. However, when fixed charges are taken into 
account, the installation of the large number of boilers 
needed to keep the rating low would not be justified. 
In the case assumed, in which there were fourteen 
20,000-sq.ft. boilers available, the limitations for the 
various maximum loads were shown by the dotted lines. 

The curve in Fig. 13 shows how the operating cost of 
power generation varies with the load factor on the 


0,009 


ay ae | 
factor= }/ 
(aaily) 
| 


3 


8 


S 
S 


8 


478% 

535.2% | Afm=~\-T 
0004}64.7%° 

76.5%°\ “100% 


Cost per Kw-Hr. Dollars 






0003 
130 






250 
of Boilers During Hour, Per Cent of Rating 


Fig. 11—Power cost with various load factors 


station. For the case studied the minimum cost occurs 
with a load factor of approximately 60 per cent. In this 
study it was assumed that there were just enough boilers 
provided to carry the load, which is the case in most 
power stations where fixed charges have received proper 
consideration. The dotted portion of the curve shows 
how the operating costs would continue to decrease if a 
sufficient number of boilers were provided so that they 
could be operated at the most economic point as far as 
operating costs are concerned. In most cases it would 
not pay to provide these extra boilers, as the increased 
fixed charges would more than offset the saving in oper- 
ating costs. However, the dotted portion of the curve 
can be approached whenever the maximum load on the 
station is less than the load for which the station was 
designed, due to seasonal variation, etc. 

In order to study the affect of the shape of the loac 
curve upon the operating costs, the curve shown in Fig 
14 was assumed. This load curve represents the same 
total output, maximum load and load factor as the curve 
in Fig. 7. However, the shape of the curve is radically 
different. It was found that the most economical boiler 
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rating during the maximum load was 230 per cent instead 
of 250 per cent, as in the case of Fig. 7, requiring ten 
boilers to be in service instead of nine. The daily oper- 
ating cost of the power was increased from $4,742 to 
$5,038, or an increase in 6.2 per cent. If but nine boil- 
ers were fired the cost would be increased 8 per cent over 
the cost of the power when produced according to the 
load curve shown in Fig. 7. 

It should be kept in mind that this study is based 
on an assumed definite boiler characteristic and that the 
results will be somewhat different for other cases. The 
computations in this study are simplified by the fact that 
it was assumed that the boiler plant consisted of boilers 
uniform in size and characteristics. This condition does 
not exist in a great many plants, and it will be neces- 
sary to resort to certain expediencies in applying the 
method described in this article to each specific case. 
For instance, if the boilers are not uniform in capacity 
the situation may be met by assuming the various boilers 
as multiples of the smallest boilers. And, again, if-there 
is a slight variation in the characteristics of the boilers 
a composite characteristic curve may be constructed and 
used, keeping in mind that when boilers are banked the 
least efficient ones should be banked first. If there is 
considerable variation in the characteristics of the boil- 
ers, it may be possible to group the boilers according to 
their characteristics and then treat each group as if it 
were a separate boiler plant, but favoring the most eff- 
cient groups in distributing the load. 

A constant station steam rate of 14.0 lb. per kilowatt- 
hour was assumed in this example, while in most plants 
the steam rate varies with the load on the station and 
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also with the season of the year. The best way to pro- 
vide for a varying steam rate is to assume it to be con- 
stant up to the point where Table II is prepared, and 
then insert a column after the second column containing 
the equivalent boiler room load for the actual steam rate. 
Thus, if for the hour ending 1 a.m. the steam rate should 
be 15.0 Ib. per kilowatt-hour, due to warm circulating 
water, etc., the equivalent boiler room load would be 


ve 
ae ee = 20,700 kw., which would be used in 


obtaining the total cost data. However, the total cost 
for the day should be divided by the actual total output 
of the station to determine the cost per kilowatt-hour. 
These are merely suggestions, as it is impossible to give 
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Fig. 14—Special load curve 


specific directions to cover all cases, it being necessary 
to study each case carefully to arrive at the proper 
solution. 

In conclusion, it may be said that the most economical 
number of boilers to place in service to carry a certain 
load depends upon the load factor; the higher the load 
factor the greater the number of boilers required for 
the maximum economy in operating costs; while in all 
cases the number of banked boilers should be kept at the 
lowest possible minimum. 


rene 


For THE FIRST TIME, the forthcoming census of manu- 
factures will make available data on the amount of idle 
power equipment in the manufacturing plants of the 
country. Estimates have been made that as much as 
fifty per cent of the installed power in the country is 
idle through obsolescence, over-capacity, or other causes. 
Definite data, however, on this significant subject have 
never been made available from any source. Power in- 
stallation is one of the best possible bases for industrial 
or market studies, but the inaccuracy of the available 
data, due to the inclusion of this large amount of idle 
power equipment, has robbed such studies of muclr of 
their potential value. 
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Reserve Strength Does Not Determine 


Wire Rope’s 


Reserve Life 


By F. A. ANNETT 


Associated Editor, Power 


RESERVE STRENGTH, that has in general been 
looked upon as an important factor in the 
reserve life of used wire ropes on elevators 
and in other services, apparently does not 
merit the significance given it. It is shown 
that other factors are of equal or greater 
influence in determining when ropes should 
be condemned and replaced. 


HEN does a wire rope turn from safe to unsafe, 

is a question on which there has been much 

speculation. If some method could be devised 
to determine this, point it would remove much uncertainty 
in the condemning of ropes on elevators and other classes 
of hoisting equipment. There is not much doubt that 
most elevator ropes are removed when they still have con- 
siderable safe life remaining. With our lack of knowl- 
cdge of what is safe and what is unsafe, the factor of 
ignorance must be set high to make sure of being on the 
safe side. 

No satisfactory test has been devised to determine 
the reserve strength of a rope without removing it from 
service and testing it to destruction. Although reserve 
strength is the term generally applied to the condition of 
2 Wire rope in use, a better term would be reserve lite. 
‘The two may be quite different. How long a rope can 
remain in service when it shows signs of fatigue and 
wear before it becomes unsafe is the question the users 
are interested in rather than the reserve strength of 
the rope. 

At a certain period two ropes may have the same 
tensile strength; but due to the character of the material 
in them, their physical condition and the difference in 
service to which they are applied one may reach an un- 
safe condition more quickly than the other. The wire 
in one rope might fatigue more quickly than in another. 
Even though they both might show the same number of 
broken wires at a certain period the one that fatigues 
most rapidly will reach an unsafe condition in the 
shorter time. The size of the sheaves over which the 
ropes run and the condition of the sheave grooves are 
factors in the rate at which a rope may reach an unsafe 
condition. Given two sets of rope in practically the same 
state of wear but one running over a 28-in. and the 
other over a 36-in. sheave, other conditions being equal, 
the set on the 28-in. sheave will have the shortest re- 
serve life. 

The number of broken wires in a given length of rope 
is one of the common methods used when judging the 
reserve strength or safe life of rope on elevators and 
other classes of hoisting equipment. In this respect tests 
made by Roebling are of interest. In these tests a 6x19 
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rope was used of a construction similar to that in the 
illustration. 

The construction of the rope is such that the outside 
layer consists of alternate large and small wires that 
form a round strand. In the following discussion of 
broken wires reference will be made to large outside 
and small outside wires.. The tests made show the re- 
serve strength for various conditions when using new 
ropes with wires cut. The results of these tests are 
given in the table, but only some extreme conditions 
will be pointed out. 

Test 1—Having one large wire cut in each of the six 
strands at the same cross-section, resulted in a reduction 
of both the metal area and the breaking strength of the 
rope to approximately 93 per cent of the original. 

Test 2—Having one large and one small wire cut in 
each of the six strands at the same cross-section resulted 
in 894 per cent of original area and 904 per cent of 
original strength. 

Test 4—Two large wires and two small wires similarly 
cut in each of the six strands resulted in 794 per cent 
area and 83 per cent strength. 

Test 8—AIl twelve outside wires cut in only one strand 
resulted in 894 per cent area and 75 per cent strength. 

Test 1—One large wire cut from each strand. Each 
wire cut three times. End cuts a distance of two rope 
lays from center cut. Each series of cuts in same cir- 
cumference. 

Test 2—One large and one small wire cut in each 
strand on same axis. Each wire cut three times. End 
cuts a distance of one rope lay from center cut. 

Test 3—Two large wires and one small wire cut im 
each strand in the same manner as in Test 2. 

Test 4—Two large and two small wires cut in each 
strand in the same manner as in Test 2. 

Test 5—Three large and two small wires cut in each 
strand in the same manner as in Test 2. 

Test 6—Three large and three small wires cut in each 
strand in the same manner as in Test 2. 

Test 7—Four large and three small wires cut in each 
strand in the same manner as in Test 2. 


TESTS OF 6 x 19 ROPES SHOWING RESERVE STRENGTH 





Number Number of Outside Percentage Percentage 
of Wires Cut in a Strand i of 

Fest Strands Metal Original 
No. Cut Large Small Area Strength 
1 6 1 i 93.02 92.60 
2 6 1 1 89.56 90. 46 
3 6 2 1 82.62 84.50 
4 6 2 J 79.20 83.74 
5 6 3 2 72.23 77.51 
6 6 3 3 68.79 74.51 
7 6 4 3 61.83 69. 45 
8 | 6 6 89.56 75.09 
9 6 4 3 61.83 72.71 
10 2 6 6 79.20 67.66 
VW 6 4 3 61. 83 73.54 
12 2 6 6 79.20 90. 29 
13 1 6 6 89. 56 95.85 
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Test 8—Three sets of tour wires each or all outside 
wires in one strand only cut. Wires cut once. Each 
set of four wires cut was a distance of one strand lay 
from the next. 

Test 9—Same as Test 7, except each wire was cut 
but once. 

Test 10—Same as Test 8, except two strands were 
cut. 
Test 11—Four large wires and three small outside 
wires in each strand cut. One large wire in each strand 
cut in center in same circumference. One end cut on 
two large and one small wire; other end cut on two 
small and one large wire. Distance from center to end 
cuts, one strand lay. Each wire cut once only. 

Test 12—Same as Test 10, except that each of cuts 
was a distance of one rope lay apart. 

Test 13—Same as Test 8, except that each set of cuts 
was a distance of one rope lay apart. 

The examples given are sufficient to point out that 
where the broken wires are uniformly distributed in 
all six strands the reserve 
strength is greater in pro- 
portion than the net metal- 
lic area. It has been 
demonstrated by Roeblings 
by test that where every 
outside wire of all the six 
strands has been. cut, the 
reserve strength is 42 per 
cent, whereas the net me- 
tallic area is 37.6 per cent. 

It is seen from Test 8 and also shown in Test 10 that 
where all the cut wires occur in one strand only, the 
reserve strength is less in proportion than the net metal- 
lic area. This is due to the fact that the strand that is 
thus cut collapses to a degree that allows the other five 
strands to change their relative positions and thereby 
reduce the original efficiency of the rope construction. 

Therefore it is of the utmost importance that any 
condition that causes one strand in any of the ropes on 
an elevator to wear more: than the others should be 
bettered or, as much as possible, done away with. The 
chief causes for this condition of one-strand wear are 
improper socketing, unequal tensions in the ropes sup- 
porting the car and worn grooves in the drum and idlers. 

Unequal tensions of the ropes cause rope failure, 
shown in broken wires due to fatigue. Though the 
estimated factor of safety for a set of ropes may be 
8 or 10, it has been shown that where, by unequal ten- 
sions, one rope may be carrying twice or even greater 
proportion of its supposed load, the combined load and 
bending stresses have so fatigued the steel that the wires 
break prematurely. The unequal tension also accen- 
tuates any faulty condition in socketing, as well as placing 
more load on one or more grooves of the multiple- 
grooved drum and idlers. 

A series of tests on used elevator rope made at the 
University of Cincinnati for Captain M. W. McIntyre, 
manager, and C. B. Garrison, chief engineer, of the 
Central Life Insurance Building, Cincinnati, Ohio, are of 
interest, as they tend to show that the number of broken 
wires in used ropes may be an uncertain quantity by 
which to judge the condition of a rope. In these tests 
six-foot lengths of rope were used. Each six-foot sec- 
tion was cut in two. One three-foot length was put 
into a testing machine and stressed until it broke in 
tension. The other. three-foot section was taken apart 
and the number of breaks in the wires counted. 
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Section of 6x19 wire rope 


There is no way of knowing that there was the same 


‘number of broken wires in the sections tested as in the 


one taken apart, but they should average up closely. 
All ropes tested were of 3-in. 6x19-in. iron construction 
with a catalog breaking load of 12,000 Ib. A section of 
a rope that had been in service for about 34 years and 
with a record of 16,113 miles, broke at 11,720 lb. An 
adjacent three-foot section of this rope showed 25 breaks 
in the wires and a wear of about 7.7 per cent. All the 
breaks in each strand were in one wire. In reality there 
were only six broken wires in the rope section. The 
number of breaks in each wire varied from 1 to 9. 
Apparently, in each strand one wire was laid up with 
a greater tension than the others, or the wires that failed 
were more brittle than the others. This rope, although 
showing broken wires, was in good condition and prob- 
ably could have remained in service considerably longer 
before reaching an unsafe condition. 

In a number of sections.tested from other ropes a 
similar condition was found. All the breaks in each 
strand were concentrated 
in one wire. 

Sections were tested in 
which the breaks were not 
all confined to one wire in 
each strand. For example, 
one three-foot section was 
taken apart in which all 
twelve of the outside wires 
ineach strand were broken. 
The total number of breaks 
was 230, and the total wear amounted to about 20 per 
cent. An adjacent three-foot section of this rope broke 
at 10,950-Ib. load. This section, although it was ap- 
proaching an unsafe condition, developed a_ breaking 
strength well up toward that of a section taken from 
a rope apparently having considerable reserve life. These 
tests indicate that even if the reserve strength of a rope 
could be determined in service it would ‘not necessarily 
be a measure of the safe reserve life in the rope. 

Notwithstanding the fact that ropes removed from 
service will in most cases develop a large part of their 
rated strength when new, they do fail unexpectedly and 
without warning. One in a group of hoisting ropes on 
a traction elevator failing unexpectedly might be ac- 
counted for by unequal loading due to unequal tread 
diameter of the grooves in the sheaves. However, 
when the governor ropes on three elevators go bad at the 
same time it cannot be accounted for by loading of the 
ropes. In this case the ropes had been in service about 
six months. Two of the ropes were removed when 
they showed conditions that apparently were unsafe. 
The third rope was left in service because of a dispute 
over its condition, and in a few days decided the 
argument by parting and falling down the hoistway. 

These inconsistencies in the action of used rope 
clearly indicate that the reserve strength of a wire rope, 
even if it were known, cannot be used as a guide to its 
safe reserve life, unless considered with other factors. 
One of these is the rate at which broken wires occur in 
the strands and the location of these wires. If on one 
inspection a few broken wires only were found in a set 
of ropes, but on the next inspection many broken wires 
were found, it would be an indication that the ropes were 
failing rapidly and should be replaced. On the other 
hand, a set of ropes having the same number of broken 
wires as the first, but in which they had developed 
gradually, might be considered safe to go to the next 
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inspection. Ropes used in moist places that have been 
allowed to rust must be given special consideration. 
When ropes are kept well lubricated rarely do broken 
wires occur on the inside of the strands. All wires 
generally fail on the outside, where they can be seen. 
When ropes are allowed to rust, wires are likely to fail 
on the inside of the strands where they cannot be seen, 
which adds to the uncertainty of judging their condition. 
The lack of lubrication in the strands causes high stresses 
to be set up in the ropes, when they bend around the 
sheaves and may fail quickly. 

Rules for deciding when ropes are sufficiently worn 
to require replacing are not easily formulated. Ropes 
working under severe conditions of heavy loads, reverse 
bends and continuous service should be discarded when 
they reach a state that under more favorable conditions 
would allow keeping them in service several months. A 
rule followed by many inspectors is, under average con- 





ditions, to condemn a rope when six wires are broken 
in one strand lay. This rule, combined with sound 
judgment and experience, is probably as good as any 
that has been devised. It is not generally expected that 
the last minute of useful life is to be gotten out of any 
machine part that wears—then why out of wire rope? 
Selecting ropes best suited to the service, properly in- 
stalling and maintaining them, keeping the sheaves and 
other parts in good condition and providing means to 
equalize the loading on..the ropes will do more toward 
getting long life out of them than any attempt to keep 
the ropes in service after they show signs of weakening. 
We may not be able to tell the reserve life in a used wire 
rope, but many of the conditions that contribute to short 
rope life are controllable. Attention to these conditions 
will do much to extend the life of ropes before they 
come into the zone of speculation, when it is good prac- 
tice to condemn them to insure, being on safety’s side. 








when the creak of this old sugar plantation engine, 
mingled with echoes of “Yo Ho Ho, and a Bottle 
of Rum,” penetrated into the Haitian jungle. 
Embossed on its cylinder casing, along with those 
curlicues in bas-relief so dear to the hearts of the 
early engine builders, is this inscription: “Joseph 
Lindsay & Company, Haigh Iron Works, Near 
Liverpool, 1818.” 

The engine is of one cylinder, with a slide valve 
and a walking beam geared to a flywheel that in 
turn is geared to rollers, which squeezed sugar 
from the cane back in the “good old days.” The 








Gone Are the Days... 





cylinder is about 24 in. in diameter and has a 
stroke of about 4 ft. Behind the engine can be 
seen the outline of the boiler. No problem of 
overfire air troubled the minds of these pioneer 
builders. It has no firepit, no grate, and above 
it there is nothing but the bright blue sky. A low 
wall surrounds the bare ground on which the fire 
was built. 

The strange thing about this engine, the thing 
that makes it stand out amid the surrounding ruin, 
is the fact that corrosion, except for slight rust- 
ing, is well-nigh absent. 
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Motor-driven drum for the 
variable-speed control 


VARIABLE SPEED CONTROL 


for A.-C. Motors 


By P. B. Harwoop 


Electrical Engineer, Cutler-Hammer, Inc. 


sewage plant at Chester, Pa., has a number of 

unique features. The pump house adjoins a stor- 
age reservoir. There is a pump pit containing four 
electrically operated centrifugal pumps, with space for 
a fifth pump to be added at some future date. Two of 
the pumps are automatically operated and start when the 
water level in the storage reservoir reaches a predeter- 
mined height. The pump speed and discharge increase 
as the water rises in the suction well and decrease as 
the water lowers. The other two pumps are manually 
operated. 

One pump is driven by a variable-speed motor and has 
a capacity ranging from 2,000,000 to 7,000,000 gal. per 
day. Another pump is equipped with two variable- 
speed motors and has a 
capacity of from 7,000,000 
to 13,000,000 gal. per day. 
The other two pumps are 
driven by constant - speed 
motors and each has a 
capacity of 13,000,000 gal. 
per day. All pumps dis- 
charge into a 36-in. main 
running along one side of 
the pump pit. 

The constant-speed mo- 
tors are rated at 250 hp., 2,200 volts, 2 phase, 60 cycles. 
They are controlled by auto-transformer starters manu- 
ally operated. There is nothing unusual about these two 
motors and their control, therefore this article will deal 
with the control for the two variable-speed units. 

On one of the pumps the variable-speed motor is rated 
at 100 hp. and is of the slip-ring. induction type. As 
previously. mentioned, another. of the pumps is driven 
by two motors. One of these motors is rated at 125 hp., 
the other at 250 hp. The smaller motor is used at the 
low speeds,:the larger motor at the high speeds, giving 
an. increased efficiency for the equipment over that which 
could“ be obtained with only one motor. Regulation is 
tained on the variable-speed motors by resistance*in 
the secondary circuit. This resistance is cut out and into 


(J sevase equipment for the motor of the main 


current motors. 


unique design. 
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Two constant-speed and two adjustable- 
speed pumps are driven by alternating- 
The control on the 
adjustable-speed units automatically gives 
sixteen speeds from a float switch of 
A two-inch change in 
water level produces a change in speed 


Driving Pumps 


the rotor’s circuit by magnetic-contactor type switches. 

The control for each motor consists of a primary oil 
switch magnetically operated, and a set of magnetically 
operated secondary contactors under the control of three- 
phase series relays. Thermal relays operated from cur- 
rent transformers provide overload protection. A total 
of seven speeds is obtained on the 100-hp., four on the 
125-hp. and five on the 250-hp. motors. These make a 
total of sixteen speeds over the complete range of the 
variable-speed motors. Fig. 1 shows the control panels. 
The magnetically operated oil switches are on the rear 
of the board and do not show in the photograph. 

The speed of the pumps driven by the variable-speed 
motors is in accordance with the rise or fall of the water 
level in the pump *pit. There is a float switch with 
total of sixteen points, or 
one for each speed of the 
three motors. At the low- 
est level the 100-hp. motor 
is started, and if the water 
level rises the speed of this 
motor is gradually increased 
point by point until it is 
running at the maximum 
speed on the seventh point. 

Each point on the float 

; switch represents a rise of 
two inches in water level. When the eighth point is 
reached on the float switch and the water continues to 
rise the 125-hp. motor on the pump driven by two 
motors is started and the motor on the small pump is 
shut down. Continued rise of the water will speed up the 
second motor to its maximum on the fourth point. The 
next point. shuts this motor down and starts up the 
250-hp. motor on the same pump. 

The float switch does not operate directly upon the 
contactors of the control board, but controls a motor- 
driven drum. This drum is shown at the top of this 
page. The cylinder of the drum has two parts, the first 
being in.the nature of a limit“switch or follow-up device 
which stops the drum at the proper point. In other 
words, if the float switch is moved around to the eighth 








point the drum will follow up to the eighth point also 
and will be stopped there by its limit switch. Correspond- 
ingly, for any point or position taken by the float switch 
the drum will move to a corresponding position. 

Segments for handling the control contactors are con- 
tained on the second part of the motor-driven cylinder. 
These are arranged in such relation with the limit switch 
that when the drum takes up any given position corre- 
sponding to a float-switch position the proper motor and 
speed will be selected. The drum is driven through a 
gear reduction by a }-hp. 1,800-r.p.m. 220-volt, 2-phase 
motor. Power for this motor and for the control cir- 
cuits of the board is obtained from the main line through 
step-down transformers. Since the drum must run in 
either direction, depending upon whether the water is 
rising or falling, the motor is reversible. 

The drum switch is simply constructed, as can be 
noted from the picture. The fingers are mounted on a 
square steel shaft insulated by mica tubing. The 
cylinder instead of using cast-iron sections, as is 
common practice, consists of a piece of four-inch pipe 
turned smooth and slotted to obtain the necessary insula- 
tion. The slot may be seen in the left-hand portion of 
the cylinder. The gear reduction is inclosed and runs 
in oil, and a cover, not shown in the photograph, in- 
closes the whole mechanism. 

Fig. 3 shows the float switch, which is also of a 
unique construction. Since it was necessary to get from 
one point to another on a two-inch change of water level 
and also because the diameter of the float pipe was quite 
small, it was necessary to design a float-switch mech- 
anism that would operate on light pressures. A quick 
make-and-break switch with a star wheel that would lock 
it definitely in one point or another was required, be- 
cause the change of water level will be slow. It was 
also necessary to reduce the friction to a minimum to 
get accurate operation when the direction was reversed, 
as when the water stopped rising and started to fall, or 
vice versa. 














It has been the practice with this kind of equipment 
to use a float switch with a double-sheave wheel having 
the float attached to one part and a counterweight to the 
other. In this case there was not sufficient power to 
operate such a device, and therefore the float was directly 
connected and the counterweight omitted. A system of 
chains and pulleys was provided and the float rod per- 
manently fastened to the chain, as is shown at A in 
Fig. 3. The actual distance between the top and bottom 
sprockets need be only a little greater than the total 
travel of the float, which is 30 in. These sprockets 
all operate on ball bearings to reduce friction. 

The float-switch mechanism proper consists of a slate 
having a row of button contacts and brush contacts rid- 
ing on these buttons. The brush contacts are mounted 
on a plate connected to the main driving sprocket through 
a spring. As the float operates and turns the sprocket 
this spring is wound up and when the tension reaches a 
sufficient amount it snaps over the brush from one posi- 
tion to the next. 

There is a star wheel also on the float switch, which 
insures the brushes being on one point or another. This 
device proved to be quite accurate and to operate on 
extremely low pressures, corresponding to small changes 
in the water level. On the float the star wheel is so 
arranged that each position definitely represents a two- 
inch change of water level, required by the specifications. 

In order to insure operation in case of trouble or 
breakdown of any part of the apparatus, there is a trans- 
fer panel, Fig. 2, and provision made for operating all 
of the pumps manually. The knife switches shown on 
top of this panel are for the control circuit and for the 
pilot motor of the motor-driven drum. Below these 
knife switches are two transfer switches and several 
push buttons. 

By means of the transfer switches it is possible to 
disconnect either pump from the float switch and motor- 
driven drum and connect it to a separate manually oper- 
ated master controller. When this is done the push 
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Fig. 1 (Left) 
—Control 
panels for the 
variable-speed 

motors 


Fig. 2 (Right) 
—Transfer 
panel for. 
changing from | 
automatic to. 
» manual con- * 
trol 
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Fig. 3—Float switch designed to operate on light 
pressures 


buttons control the main primary oil switches of the 
motor, and the manually operated master controls the 
secondary magnetic contactors. In other words, under 
manual control the motor is started and stopped from 
the push button and the speed is selected by means 
of a separate master. 

The automatic system described, together with the two 
manually started pumps which the operator has at his 
disposal, gives the operator an arrangement that allows 
a good pumping efficiency at all times. Continued opera- 
tion is assured through the flexibility of control. 





Motor Performance Enhanced 
By Careful Inspection 


By Marin PHILLIPS 


Electrical Superintendent, International Paper Company 
Niagara Falls, N. Y. 


y= of the operating department’s jobs is to keep 
power on the lines and the motor and other equip- 
‘nent running. To do this requires a careful system of 
inspection. Following is a set of rules to assist in making 
motor inspections : 

Inspect all motors daily and oil them when needed. 
Blow them out with compressed air once a week. Be 
careful to have the air dry before directing it on the 
winding. Do not hold your hand in front of the air 
nozzle while waiting for it to dry. There may be pipe 
scale and dirt in the air that will cause an injury. . 

Wipe off all dirt, dust, grease and oil from the motors 
and starting equipment, once each week. Under very 
dirty conditions cleaning more often may be necessary. 
Do not attempt to do any wiping or cleaning on a motor 
while it is running—the risk of getting hurt is too great. 
When cleaning heating-fan motors, shut them down, and 
Start them up again when through. 
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Be careful not to use too much oil in motor bearings. 
When a bearing needs oiling, pour in a little at a time 
until it rises to the proper level in the oil gage. Oil will 
leak out of some bearings if carried level with the top 
of the oil gage. Oil in a bearing will seek a level, and it 
cannot be kept any higher. Any more added will run 
out into the windings. The correct oil level may be any- 
where from a full gage to one-half full. Study each 
motor to determine the correct oil level. 

Any time that there is doubt about the oil level being 
too low, look at the oil rings. If they pick up oil freely, 
it is high enough in the gage. When making a study of a 
motor to determine the proper oil level, visit it several 
times during the day, to guard against the possibility of 
the oil getting low enough to burn out the bearings. 

Oil should never be poured into a bearing until it is 
level with the top of the oil gage while the motor is 
running. The rings keep a certain amount of oil in 
suspension that will settle back into the reservoir and 
overflow on to the motor base and floor when the motor 
is stopped. 

Report any motors that are found to have an excessive 
amount of vibration. Also report any motors that need 
oiling frequently. Make all reports in the form of a 
written note. This will insure better attention, as there 
is not so much danger of forgetting it. 

Clean up any oil spots found on the floor caused by 
the motor. Note the bearing temperatures. When any 
are found hotter than normal, see if the oil rings are 
turning. If the rings are turning and the oil level is 
correct, it will be necessary to slack off the belt suffi- 
ciently to cool the bearing. 

When making motor inspections, see that no belts are 
loose enough to slip and interfere with the machine’s 
operation. On the other hand, see that no belts are tight 
enough to overheat the bearings. When a motor bearing 
burns out, if possible, get the belt off immediately before 
the bearing has a chance to cool off and seize the shaft. 

When a belt is tightened, watch the motor bearings for 
the first half hour afterward to see that the bearings do 
not overheat. When a new motor is installed see that 
the oil rings are in place and turning. Also watch the 
bearings for overheating. 

When a new rubber belt is put into service it should 
be treated with belt dressing for the first few days, to 
make it pliable enough to prevent slippage without exces- 
sive tension. Use belt dressing sparingly. Do not put 
too much on or spill it on the floor. Immediately report 
all belts that are found badly worn or with loose piles 
flapping. 

Report all motors or starting equipment found to have 
broken or disconnected ground wires. Also report any 
bare wires or badly insulated joints. 

Report any oil gages that are on the inside ot the 
bearing near the belt, and gages partly filled with dirt. 

When a motor is disconnected for removal, first draw 
the oil out of the bearings to prevent spilling it on the 
winding and floor. Return any used oil to the oil house 
to be filtered and used in bearings of less importance. 

Report motors requiring covers. Report any electrical 
equipment found with water dripping on it. Report 
switches or starting equipment that are rusting and in 
need of painting. Report brushes sparking or badly 
worn. 

When cleaning, look for defects in the equipment. Do 
not clean near any live parts of the equipment. Do, not 
use an air hose with a metal nozzle near any live busbar 
work. 
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Calculating the 


Steam Consumption 
of SMALL ‘TURBINES 


To predict the steam consumption of 
turbines involves a vast amount of 
complex calculations. This article 
shows how charts applied to the 
steam-rate calculations of small 
single-wheel re-entry-type turbines 
greatly simplifies the work. 


rate of a turbine, some of which may be listed as 

follows: steam pressure and quality of superheat 
at the throttle, pressure at which the turbine exhausts, 
horsepower output, and speed turbine. 

In addition to these factors, all of. which vary, the 
manufacturer is confronted with the following design 
variables, which, when once fixed, apply to an established 
line of certain sized “frames” and limit the range of 
their application: 

1. Steam nozzle of definite port design, the angle of 
exit being fixed within narrow limits. 

2. Rotor diameter, which determines the blade speed 
for a certain r.p.m. The rotor must be designed for the 
limiting speed that the builder has in mind. 

3. Choosing of blades, as to inlet and exit angles, 
width, height, and number per rotor. 

4. Reversing element, the inlet and exit angles being 
fixed. 

5. Size of steam chest, which must be established so 
that there will be the least practicable pressure drop for 
the maximum output of the turbine with the lowest 
prospective steam pressure. 

6. Size of exhaust, determined so as to build up little 
back pressure in the turbine cylinder for the maximum 
steam flow contemplated. 

To calculate the steam rate of a turbine from funda- 
mental data, it is necessary to utilize the knowledge of 
the properties of steam, particularly those properties that 
have to do with adiabatic expansions such as take place 
in turbine nozzles. The velocity of the steam as it leaves 
one of the commercial types of nozzles must be deter- 
mined. The work done by the steam impinging upon, 
and the reaction leaving, the turbine blades must be 
closely estimated. This energy conversion is influenced 
by the nozzle angle, the blade inlet and exit angles, the 
loss in the blades, their width, pitch, and speed, as well as 
by the design of the reversing element, which redirects 
the steam into the blades. Where there are so many 
factors bearing upon the final result, it may easily be seen 
that the calculations become quite lengthy and wearisome. 
Furthermore, a complete set of calculations must be 
made from the ground up for each new set of working 
conditions. These calculations involve a tremendous 
amount of detail, starting with the available heat drop 
and working through the nozzle design and velocity 


, NHERE are many factors that influence the steam 
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By W. A. BLAKESLEE 


Small Turbine Engineering Department 
Westinghouse Electric & Manufacturing Company 


diagrams, and ending with the various unavoidable 
mechanical losses. It is also evident that empirical con- 
stants must necessarily be freely employed. Only after 
years of practice are these empirical constants established 
to the point where close predictions of a steam rate may 
be made. A large part of these steam rate calculations 
may be greatly simplified by the use of charts. 

The total steam consumption in pounds per hour of a 
turbine is made up of two parts; first, that due to losses, 
and, secondly, that part due to the horsepower output 
of the turbine multiplied by what we may call the 
“indicated” or ‘internal’ steam rate of the turbine. 





Fig, 1—Typical re-entry-type turbine wheel and nozzle 
A blades, B reversing element, C nozzle, 
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The internal steam rate of a turbine depends upon the 
steam conditions (pressure and superheat at the throttle, 
and exhaust pressure) and the r.p.m., assuming that the 
rotor and blades have been chosen. For any given steam 
expansion conditions we will have a certain heat available, 
expressed in B.t.u. per pound of steam, which is de- 
pendent upon the pressure drop and affected by the loss 
of pressure through the steam chest and the efficiency of 
the nozzle. The pressure drop through the steam chest 
may be taken as constant, as a proper choice of the 
governor valve size will be made. The efficiency of the 
nozzle may be determined so that, with given steam con- 
ditions, a chart similar to Fig. 2 will give the heat drop. 

With the heat drop determined, we apply that value to 
another chart, Fig. 3, to determine the internal steam 
rate of the turbine. 

Losses are made up of a number of items, including 
the minor bearing and governor losses, and the major 
loss due to the skin friction of the rotor disk. The 
bearing loss is small and may be considered constant for 
all practical purposes. The rotor friction increases 
rapidly with the diameter of the rotor, with its speed 
and with exhaust pressure or density of the medium in 
which it revolves. It is for this reason that superior 
economies are obtained by revolving one small diameter 
rotor at a high speed in order to obtain the benefit of 
high blade speed and yet secure the advantages of low 


-rotor-disk loss. The rotor 


is then geared to give the 
desired final speed. 

As the density of the 
steam in the turbine cylin- 
der is, for all practical 
purposes, a function of the 
back pressure in the cylin- 
der, the friction loss of a 
rotor of definite diameter 
and shape may be expressed 
in horsepower, depending 
upon its speed and_ the 
back pressure in the turbine 
cylinder. The total losses in pounds per hour are then 
the sum of the bearing losses plus the rotor friction loss, 
expressed in horsepower, multiplied by the internal 
steam rate of the turbine. Or the loss in pounds per 
hour may be read directly from a chart, such as Fig. 4, 
for the rotor of a certain frame. 

The total steam consumption in pounds per hour will 
then be the internal steam rate multiplied by the brake 
horsepower output of the turbine, plus the losses in 
pounds per hour, and the steam rate of the turbine in 
pounds per brake horsepower per hour will be the total 
steam consumption in pounds per hour divided by the 
brake horsepower. 


Hour 


H 


interne | Water Rate 





Heat Drop 
B.T.U. per 1b. Steam 


Steam Pressure at Throttle 
Lb. per Sq. In. Gage 


Fig. 2—Chart for obtaining effective heat drop 
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Fig. 3——Chart for finding internal steam rate 





Losses , Lb. per Hour 


Internal Water Rate, Lb. per 
Hp. per Hour 


Fig. 4—Chart for finding total losses 


The steam rates at partial loads are figured in much 
the same manner; keeping the following facts in mind: 

1. The curve of steam consumption in pounds per 
hour plotted against horsepower output obeys the Willans 
straight-line law. Hence it is only necessary to find the 
horsepower output at one other steam flow beside the 
full-load point, and then connect the two points with a 
straight line to give the steam-consumption curve for that 
nozzle or group of nozzles. If the curve for a different 
combination of nozzles is desired, new curve values for 
this combination must be calculated. 

2. The flow of steam in pounds per hour through a 
nozzle varies directly as the absolute pressure at the 
entrance to the nozzle. Or, for one-half the absolute 
pressure there will be one-half the steam flow. 

It is assumed that the 
full-load steam consumption 
has been found. For con- 
venience, . the horsepower 
delivered at one-half the 
full-load steam flow will be 
calculated. The pressure at 
the nozzle entrance will then 
be one-half the full-load 
nozzle-entrance _ pressure, 
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Heat Drop, BTU. per Lb. Steam and the new heat drop, 


allowing for an incorrect 
nozzle-expansion ratio 
(since the expansion ratio is 
determined by the full-load steam conditions it cannot 
be correct for the half-flow expansion), may be taken 
from a chart similar to Fig. 2 except with different heat- 
drop values. The internal steam rate is then read from 
Fig. 3, and the losses with that internal steam rate from 
Fig. 4. The losses are subtracted from the half steam 
flow, and the remainder divided by the internal steam 
rate, which then gives the horsepower output of the 
turbine for one-half the full-load steam consumption. 
The two points are thus fixed to locate the steam- 
consumption curve. 

Turbines are frequently sold designed to carry a 
certain load with one set of steam conditions, and then 
steam rates are requested with a different set of steam 
conditions; often times with a different nozzle com- 
bination. These cases involve considerable calculations 
that are difficult to reduce to chart form. 
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THE TIME Is PAST when huge clouds of smoke 
belching from the stacks of factory and power plant are 
taken as a sign of industrial activity and efficiency. 
Smoke today means but one thing—a poor job of com- 
bustion, and men in industry are fully as loath to have a 
goodly percentage of their useful fuel broadcast over the 
countryside as residents of the countryside are to recéive 
such an unwelcome gift of soot and grime. 
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Feed Pump Problems 
Caused by High Pressure 
and High Temperature 


By R. W. MILLER 
Witten, Germany 


struction and operation in the last few years is 

characterized by two features, a considerable in- 
crease in steam pressure, and feeding the boilers with 
water as hot as possible. As is well known, the critical 
point of 3,200 lb. per square inch has already been 
reached in the Benson boiler, while other boilers operate 
at pressures of 800 and 1,400 lb. In modern boiler plants 
the feed water is introduced at temperatures of 300 to 
400 degrees. 

A number of new problems have consequently been 
encountered that affect auxiliary equipment. While the 
designs of boiler plants and of steam engines and tur- 
bines suitable for these more severe conditions of tem- 
perature and pressure appear to be temporarily settled, 
new designs and constructions are still being investigated 
and tried, particularly in connection with boiler-feed 


T= E development that has taken place in boiler con- 


pumps, the first designs not having been found entirely — 


satisfactory. 
The specific gravity of water varies with the tempera- 
ture, as shown in Fig. 1, and is a property that should 
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Fig. 1—Specific gravity of water at high 
temperatures 


not be neglected in feed pump design. A feed pump 
nominally delivering 140 g.p.m. against a head of 700 ft. 
(300 Ib. pressure) would probably be found satisfactory 
for supplying water at 140 deg. to a 250 Ib. pressure 
boiler having 8,600 sq. ft. of heating surface. But to 
supply water at a temperature of 300 deg. to the same 
boiler when steaming at the same rate, the pump must 
be capable of supplying 152 g.p.m. against a head of 765 
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ft. (300 Ib. pressure) in order to attain the same re- 
sults. The feed-water pump must therefore have pas- 
sages of greater sectional area and impellers of greater 
diameter or be run at a higher speed. 

Another point that should be considered when dealing 
with hot water is the head under which the water flows 
to the pump, and the design of the pump inlet. 

The suction capacity of a centrifugal pump diminishes 
as the temperature of the water increases. With cold 
water a pump can operate with a maximum suction lift of 
about 23 ft. The rate at which this decreases with rise in 
temperature is shown by curve S in Fig. 2. 

Water at a temperature of 160 deg. cannot be drawn 
up by an ordinary centrifugal pump. It can only be 
pumped when it arrives at the pump under a pressure 
at least high enough to overcome the frictional resistance 
in the pump inlet. With water at a temperature of 200 
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Temperature, Deg. F 
Fig. 2—Pressure required at pump inlet for various 
water temperatures 


deg. the pressure head before a pump of the usual type 
must be at least 6.4 lb. gage, measured at the pump inlet. 

If the temperature of the feed water exceeds 212 deg., 
it must be under a pressure at least equal to the vapor 
pressure, shown by the curve D. Water at 212 deg., for 
example, will only be prevented from turning into steam 
when it is kept under a pressure of at least 14. 7 Ib. abs. 
The pressure at the pump inlet must then be greater than 
this, as shown by curves S above 212 deg., the difference 
between the vapor pressure corresponding to the water 
temperature, and the necessary pressure at the pump 
inlet is practically constant. 

The numerical values given in Fig. 2 should be used 
with a factor of safety to allow for sudden fluctuations 
in demand and unexpected increases in temperature. _ 

The constant increase in boiler pressure has resulted in 
corresponding increases in the power required to drive the 
boiler-feed pumps, and it is desirable to obtain sets with 
high efficiencies and as adaptable as possible to varying 
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load conditions. This is possible by carefully choosing 
the most appropriate type of prime mover and the best 
method of governing. 

The feed pumps must be at least large enough to sup- 
ply water to the boilers when operated at maximum 
rating. If the pump is driven by a constant-speed motor, 
its discharge must be throttled when the boilers operate 
at normal ratings, since the delivery head increases as 
the quantity delivered decreases. Consequently, in order 
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Fig. 3—Curves showing energy lost by throttling. a 
constant-speed pump 


to deliver the normal quantities of water, energy must 
he lost. The lower curve in Fig. 3 shows the relation 
between delivery and head at constant speed, a indicating 
the amount by which the pressure developed in the pump 
must exceed the boiler pressure, P»; the pump pressure 
is therefore composed of P» +a + b. 

When the pump is working at full capacity (point 1) 
the additional pressure Db is zero. When the quantity 
of water delivered to the boiler decreases, the delivery 
head will rise, although the boiler pressure P, remains 
constant, and the amount of throttling by the governing 
device is indicated by b. On the other hand, in conse- 
quence of the rapid fall in the pump pressure, it is not 
possible to proceed to any considerable discharge greater 
than point I. Point II corresponds to normal service 
conditions. Point I will come into consideration only in 
exceptional cases when the boiler is forced or when the 
work done by another pump set has to be supplemented. 
The decrease in power required to drive the pump if the 
pump pressure is held constant by a speed-regulating 
device, which automatically adjusts the balance between 
the quantity of feed water delivered and the delivery 
head, is shown by the horsepower curves in Fig. 3. 

If the normal quantity of feed water delivered by the 
pump is about 35 per cent less than its maximum ca- 
pacity a pump running at constant speed will absorb, 
in round figures, about 15 per cent energy more than a 
pump that has automatic speed regulation. In making 
this calculation, no account is taken of the fact that the 
efficiency of a centrifugal pump generally increases with 
increase in speed. 
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Ammonia Compressor Repaired 
by Arc Welding 


LECTRIC arc-welding saved time and money 

recently in a large ice plant, when a crosshead guide 
casting on a 500-hp. ammonia compressor cracked three- 
quarters way around the cove formed by the wall and 
flange. 

In preparing the part for welding the crack was first 
V'd out with a pneumatic chisel. Half-inch studs, pro- 
jecting about § in. above the surface, were placed about 
the crack as shown in the upper photograph. A layer 
of metal was then welded around each stud and across 
the cast iron. After this, weld metal was deposited 
in the V’d crack, one layer at a time, until it was filled; 





Top—Studs in place ready for welding. Center and 
Bottom—Iiews of finished weld 


then about 4 in. of weld metal was deposited above the 
surface of the casting as a reinforcement. 

Current for the welding was supplied by a “Stable- 
Arc” welder of 200 amp. capacity, the work being done 
by the Quick Welding & Machine Company, Terre 
Haute, Ind. 
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Diesel Engines Reduce 
Municipal Power Costs 


By G. Grow 


HE Higginsville, Mo., municipal light and water- 

works plant has, through the installation of Diesel 
generating units, become a profitable undertaking. Power 
is produced at a generating cost of less than lc. per 
kilowatt-hour with a plant load factor of about 35 
per cent. 

Originally this plant was driven by steam equipment 
of somewhat antiquated design. With the rise in coal 
and labor costs such operation became well-nigh pro- 
hibitive. The boilers were old and the repairs to furnaces, 
tubes and shells grew to alarming proportions. As a 
solution, the town purchased two two-stroke-cycle solid- 
injection crankcase-scavenging Diesels in 1925. One of 
these is rated at 360 hp. and the other at 240, both are 
direct connected to alternating-current generators, with 
belted exciters. 

The municipality had no funds, and its bonding limit 
was so nearly approached by outstanding issues for 
water-works that the machinery had to be purchased on 
a monthly payment basis. The cost of the generating 
units and their accessories was $62,200. The agreement 
was to pay $1,124.80 per month, with the unpaid balance 
carrying 6 per cent interest. 

By 1928 the load had increased to a point where more 
generating capacity was needed. Consequently a 560-hp. 
unit of the same make was purchased and installed in 
September, 1928. Payment for this was likewise on a 
monthly basis; the unpaid balance on the other two en- 
gines was consolidated with the new purchase and 
monthly payments of $1,448 for 48 months were 
arranged. 

In 1928 a total of 1,187,493 kw.-hr. was generated. 
The itemized costs were as shown in the table. 

During 1929 the operating cost has ranged from 9 to 
9.8 mills, the lowest cost occurring during the summer, 





when the water-works demands, as well as the increased 
commercial electrical consumption, raised the monthly 
plant load factor. 

In the labor item is included one-half of the superin- 
tendent’s salary, the balance being charged against the 
water-works department. In spite of there being three 
engines, only one man is used per shift of eight hours. 
The operator also attends to the water-works pumps, 
located in a room adjoining the engine room. 

The lubricating oil cost is about the usual rate for 
this type of engine where the machine is run underloaded, 
for it is engine-hours run and not kilowatt-hours output 
that determines the lubricating oil consumption of a 
Diesel engine. The total listed in the tabulation includes 
the initial 375-gal. charge for the crankcase of the 560-hp. 
unit. The lubricating oil is passed in batches through 
a Sharples centrifugal separator, with a daily addition to 
offset losses. 


GENERATING COSTS IN 1928 





Cost per 
Total Costs kw.-hr., Mills: 
ae) Oil, BES P00 BOL: « 6cs sas sod ss ches $5,887.92 4.95 
Lubricating oil, 2,284 gal. .....°5.... 1,209.12 1.02 
WOSID BNO BUMDURS So 6.06 osc oes wes 208.63 0.18 
EO RE is 2 Oe eer ee res 4,170.00 3.51 
REDDING GO GRIMES ooo cscs kc ews sx 926.15 0.79 
SRRSATARIS UU IUNIR EINE 65 x oS Aw SSK ow MS 42.85 0.04 
Mi” nunca cake Rau OeeenS $12,444.67 10.45 


In the item covering the repairs to the engine is in- 
cluded the labor as well as the cost of the new parts. 

No silencers are used on the engines, but each has an 
exhaust pit, which reduces the noise to a minimum. 

Cooling for the engine is by water from a cooling 
tower. Motor-driven centrifugal pumps lift the water 
from the tower sump and force it through the engine 
jackets and over the tower. 

The plant is being paid for out of earnings, for the 
net profits after deducting depreciation on building, ma- 
chinery and distribution line were $22,000 in 1928, and 
with the larger motor load of this year the net profits 
should be increased, even though the electrical energy for 
motors is sold at 2c. per kilowatt-hour. 

The secret of this plant’s success is chiefly in the 
care given the machinery, which is maintained in the 
best of condition. 





* 
The two Fairbanks, Morse & Company Diesels in the Higginsville light plant 
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Right Out of the Plant 





Pump Valve Disk Repair 


OT infrequently the center hole in a hard-rubber 
pump valve gets enlarged sufficiently to allow con- 
siderable water to leak by the stud. This is usually 
repaired by reaming out an enlarged hole in the disk 
and using a piece of brass tube over the stud to fit the 
enlarged hole. This serves all right for a time, but the 
hole soon becomes worn again. 
A repair that has been used with good results is 
illustrated. The worn hole is reamed out and a short 
piece of brass tube 4 is used for a bushing, and a brass 























Valve disk with brass bushing in center hole 


washer B is soldered to it to form a shoulder. The hole 
in the tube should, of course, be an easy fit over the 
stud C. 

All the wear will now come on the tube and stud, 
and the hole will remain in good condition much longer 
than before. If the washer used is of sufficient diam- 
eter, four holes can be drilled near the outer edge and 
wood screws used to secure it to the disk. This will not 
be necessary if the tube is made a tight driving fit in 
the disk. When the face of the disk becomes badly 
worn and is of no further use, the brass tube and washer 
can be removed and put in another disk. 


Toronto, Ont. J. E. Nose. 


What About Furnace Volume? 


OW does the average furnace volume per unit of 

boiler output of today compare with that of three 
or four years ago? How does the cost per cubic foot 
vary’ Is it possible to evaluate the various costs, so as 
to balance the higher cost of the larger furnace volume 
against the lower fuel consumption, due to higher com- 
hustion efficiency? First cost is tangible, whereas 
estimated over-all efficiency is largely hypothetical—and 
while the contractor is endeavoring to meet the price, the 
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stoker man is striving for a more expensive furnace. 
Hence, furnace volume is too often a compromise where- 
in the possible higher over-all efficiency is sacrificed for 
the lower, certain, first cost. 

Too often the executive who must make the decision 
is between several crossfires. The contractor who is to 
build the furnace, fearful of losing the job, submits a low 
price and suggests a furnace which he knows is not as 
large as it should be but which he hopes will “get by.” 
The boiler manufacturer and stoker builder, on the other 
hand clamor for larger furnace volume that their equip- 
ment may show up to better advantage, their savings 
ultimately counteracting the higher first cost. What 
weight of evidence can the boiler manufacturer throw 
into the scales, facts instead of theory? Recognizing that 
the trend is for larger furnace volume, what has actually 
been done in terms of “cubic feet of furnace volume per 
square foot of heating surface’ for various sizes of 
boilers? How does the cost vary? What estimated 
savings can be offered as inducement for greater furnace 
volume ? 

How much easier it would be if one could put his 
finger upon a curve and say “here is the cost of so 
many cubic feet, and the over-all efficiency will be so- 
and-so. Here is the cost of so many more cubic feet, 
where combustion will be smokeless, where fuel savings 
will be such that the higher first cost will be more than 
counter-balanced within twelve months. This curve over 
here shows standard first-class practice of two years ago. 
Here is a conservative estimate on savings due to the 
greater furnace volume. Note how little the additional 
cost per cubic foot really is. It will be paid off within a 
year, without capitalizing the longer furnace life and the 
ability to operate at higher combustion rates when 
required.” 

The fundamental formula for smoke prevention is well 
known, namely, time, temperature, mixture, air. These 
are the “big four.’’ Each must be satisfied if smoke 
prevention is to accrue and if efficiency is to be high. 
Where smoke occurs or where it is impossible to obtain 
overload capacity, one of these factors is not satisfied. 

Whether it is a condition of flame travel, carbon 
dioxide, refractory deterioration, temperature, furnace 
height, width or depth, it is furnace volume which pro- 
vides the time and the space for adequate mixing of 
oxygen and fuel, for ignition and combustion. Granted 
that furnace volume is the crux of the situation, what 
factor usually determines the volume? If many _in- 
stallation are any criterion, first cost is the deciding 
factor. Yet it should be ultimately and basically the B.t.u. 
liberated per hour. A rule-of-thumb method of calcu- 
lating furnace volume is to provide 1 cu.ft. of furnace 
space for each 15 lb. of steam delivered by the boiler. 
Such a rule is unscientific and unsound, of course, and 
holds only for a coal having a definite heat content. The 
use of this rule is a prolific cause of smoke. It explains 
why one installation will smoke while other installations 
of identical design are free from smoke. 

Many central station companies are employing 1 cu.ft. 
of furnace volume to every 18,000 to 20,000 B.t.u. 
liberated per hour. In contrast, the majority of indus- 
trial plants use a volume of 1 cu.ft. for every 60,000 to 
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80,000 B.t.u. liberated per hour. Of course, the furnaces 
in industrial plants cost much less than those of the 
central stations. They are much more expensive to 
operate because they smoke, waste fuel and are unable 
to develop high combustion rates when required. Their 
refractories deteriorate rapidly. They cannot use as 
cheap coal as they otherwise might, and are unable to 
stay in service as long as they otherwise could. 

If the only way to design a furnace is to know the fuel 
to be used, the heat content and the maximum amount of 
heat to be liberated or developed per hour, then it is 
necessary to know the fuel that it is planned to burn. 
Yet, how often is this known? Furnace volume should 
be based upon the B.t.u. liberated per cubic foot of 
furnace space per hour, calculated for the highest com- 
bustion rate that will be developed at a hypothetical 
efficiency. 

There are over 20,000 boiler plants in this country with 
an average steam output of 40,000 Ib. per hour, and over 
42,000 plants averaging around 4,000 lb. of steam an 
hour. Surely there is already material among those 
20,000 power plants to provide a true cross-section of 
the trends in furnace design—something specific as to 
the furnace volume per unit of boiler output. 

The industrial executive interested in his power plant, 
striving to prevent smoke and save fuel, desirous of 
giving his stoker, boiler and engineer a square deal, who 
is accustomed to think before he acts demands facts— 
specific information, not generalities—that he may reason 
intelligently, act justly and decide correctly; while the 
boiler setter, boiler builder and stoker manufacturer play 
their tug-o’-war in the eternal battle of first cost vs. 
ultimate economy. Who can provide the facts—a true 
cross-section of what has been accomplished—what fur- 
nace volumes are best for various types of stoker, coals, 
over-all efficiencies, overloads and load factors for 
different boiler capacities ? W. L. Kent. 

Chicago, II. 
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What Causes Air-Receiver Explosions? 


A TER reading the article by C. O. Sandstrom in the 
Sept. 10 number of Power on “What Causes Air- 
Receiver Explosions?” I should like to point out that his 
theory in reference to the effect of a leaky discharge 
valve is contrary to thermodynamics, and also to actual 
facts. Mr. Sandstrom’s deductions in thermodynamics 
would apply in a case where a trapped volume of air was 
expanded against the piston doing work. In such a case 
the temperature would naturally drop, due to the fact 
that by doing work internal energy was being removed, 
with the resultant drop in temperature. This is not the 
case, however, with an air compressor having a leaky 
discharge valve, where the air from the high-pressure 
side is more or less throttled through an opening and the 
work is probably largely done on the air itself, so that 
little or no refrigerative effect results. It is a well-known 
fact that if the air is expanded through a valve where the 
pressure energy is converted to velocity energy there may 
be a local reduction in temperature, but when the air is 
compressed again it is heated up. 

Furthermore, Mr. Sandstrom neglects the fact that 
with a leaky discharge valve, the leakage can occur all 
during the time the pressure in the cylinder is less than 
the discharge pressure. In other words, the leak can 
occur all through the suction stroke and on the com- 
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pression stroke until the point is reached where the 
pressure inside the cylinder and outside the cylinder 
balance. It is therefore quite evident that an appreciable 
amount of hot air can leak back into the cylinder, gradu- 
ally raising the temperature of the piston, cylinder walls, 
etc. This, in turn, would raise the temperature of the 
fresh air taken into the cylinder, and the combined effect 
is accumulative, so that the discharge temperature would 
gradually rise. 

If he still doubts the foregoing thermodynamics, he 
can easily check it by arranging to run a compressor with 
an adjustable leakage provided from the high-tempera- 
ture side back to the cylinder, using an indicator connec- 
tion or some other convenient opening with a needle 
valve in it to regulate the amount of leakage. If he runs 
without any leakage and arrives at a normal discharge 
temperature and then allows some of the warm air to 
leak back into the cylinder, he will note a gradual 
increase in the discharge temperature. 

Flushing, N. Y. P. A. BAUMEISTER. 





The Young Engineer and the 
Boiler Room 


RITING in the September 17 issue of Power, 

Prof. C. H. Berry of the Harvard Engineering 
School brings out some very interesting and important 
points concerning power engineering. 

Many power companies conduct training courses for 
technical graduates along the very lines mentioned by 
Professor Berry, realizing that the technical operating 
engineer must have a thorough-going, first-hand knowl- 
edge of the plant and equipment he is operating. The 
author is enrolled in a three-year cadet training course 


in power engineering, the first year of which is spent in. 


the generation department. The schedule of work is 
carefully planned and rigidly carried out, and includes 
working experience in the boiler room, turbine room, 
and switchboard, the technical department, office, ma- 
chine shop, yard, electrical inspection and repair gangs, 
load dispatcher’s office and some special work with the 
load-schedule engineer. 

The cadet is treated as one of the men, taking part in 
boiler repair and maintenance, operation of boilers, 
turbines and auxiliaries, tests on all station equipment, 
etc., and is given every opportunity to ask questions and 
acquire information. He also works all the regular shifts 
in each department of the plant, punches the time clocks, 
eats with the men in the plant cafeteria, enjoys member- 
ship in the station athletic association, and attends the 
plant social functions. Altogether, the course offers a 
most excellent opportunity for training the young engi- 
neer along the broadest and most comprehensive lines. 

An important part of the young engineer’s training is 
an intimate knowledge of his fellow workers. The best 
way to understand their thoughts and lives is to meet 
them on common ground—adjusting safety valves on the 
steam drums, cleaning wind boxes on the midnight watch, 
or over a cup of coffee in the control room in the early 
morning hours. He is one of the men, sharing their 
thoughts, learning their attitudes toward the management. 

Having completed this year in the generation depart- 
ment, I can agree whole-heartedly with Professor Berry 
that the only way to learn power engineering is to get 
out and do it. The young man fresh from the heights of 
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senior year may be excused if, at the very first, his blind 
confidence leads him to believe himself capable of at- 
taining the white collar immediately. But unless he very 
soon realizes that his college education is a mere begin- 
ning, a foundation for the structure of an engineering 
career, he is not headed in the right direction. Without 
some practical knowledge the college-trained engineer 
lacks vital force. The stigma that may attach to a white 
collar and to a college degree is seldom found on the man 
who has trod the road of practical experience. 


Newark, N. J. WALTER W. SLocum. 





Water Predictions by Lag of 
Stream Flow Against Rainfall 


HE suggestion to use the lag of stream flow against 

rainfall made by T. Maretsky in the Sept. 3 issue 
of Power, appears to have meritorious possibilities. It 
certainly would be advisable to add this method to the 
others used in the investigation of future runoff. It has 
recently been investigated in this country by J. W. 
Shuman, the Power Engineering Company, Minneapolis 
(“Correlation Between Rainfall and Runoff,’ J. W. 
Shuman, M. A.S.C.E., “Monthly Weather Review,” 
May, 1929, Washington, D. C.). 

A closer investigation develops numerous difficulties 
with this method. It is found that the lag is not a 
constant quantity. After a series of dry years ground 
storage is depleted, and rainfall is used to greater extent 
to replenish this storage. After a series of wet years 
ground storage is full and rainfall runs off faster. The 
quantitative estimate of runoff from rain thus becomes 
difficult. Mr. Maretsky refers to exclusion of spring 
runoff and snowfall in the computations.. It is 
obviously difficult to know just what part to retain and 
what part to add to the retarded runoff to arrive at nearly 
a correct result. 

The aim is not only a qualitative estimate but also a 
quantitative one, and that preferably within a limit of, 
say, 5 per cent. It will be difficult to attain this by the 
proposed method alone. A high correlation coefficient is 
not necessarily significant for this purpose. Shuman 
obtained a correlation of 0.91 for the Tennessee River, 
but the individual years varied from minus 14 per cent 
to plus 15 per cent, or a range of 29 per cent. Obviously, 
this would not admit a close forecast of the expected 
runoff. 

Mr. Maretsky has furnished interesting evidence for 
the general occurrence of the double Wolf cycle in the 
Dnieper watershed. The cycle is not used by me 
numerically, but merely to indicate the trend (see 
“Notes on Estimating Runoff,” Monthly Weather Re- 
view, March, 1928). As such its future is sufficiently 
well known. The inaccuracy of the figures of Kimura 
as published in the Astro-Physical Journal, which 
Mr. Maretsky refers to, is principally due to the method 
of analysis used. Lately Dr. Charles G. Abbott and 
Dr. Clements (see “Report of the Conferences on 
Cycles,” Carnegie Institute, Washington D. C., 1929) 
have found a close recurrence of the so-called polarity 
cycle in 22.6 years, if figured from minimum to 
minimum. My estimates, however, take into account 
only the trend of the Wolf numbers, and are based on 
extrapolation of sequences that have been established 
over long periods. A. STREIF, 


Jackson, Mich. Office of Steven & Wood, Inc. 
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Selective Interlocking of Motors for 
Group Operation 


OME time ago a rock-crushing and conveying plant 

consisting of six motors and one magnetic separator 
was being installed, and a rather interesting problem in 
interlocking of motor control circuits was encountered. 
Briefly, the desired method of operation was as follows: 

1. To arrange the entire six motors for sequence oper- 
ation. (In this case motors, 1, 2, 3, 4, 5, and 6 were 
to be started in that order.) 

2. To arrange four motors in two independent groups 
of two each. The first group, motors 1 and 2, and the 
second group, motors 5 and 6, for sequence operation. 
In this case either or both groups could be started and 
operated independently of the other. 

The selective feature of this control system consists 
of a two-pole double-throw switch S, with one position 
marked “all” and the other “2 group.” 

By reference to the wiring diagram it will be noted 
that if the selector switch S is on “all” position, the 
motors will start in sequence, beginning with motor No. 





















































1, 2, etc. Should any motor fail, all motors connected 
back of it will immediately stop. For example: Failure 
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No.1, 3,4,and5 are magnetic used in conjuntion with drum 
switches controllers for the control 
“Mis a 2 pole contactor, of 100 hp siip-ring motors. 

with bottom contacts. Dis. Res. 


Magnetic Separator 


Diagram of connections for interlocked operation of 
six motors in sequence or grouped 


of motor No. 1 would cause motors Nos. 2, 3, 4, 5 and 6 to 
stop. Failure of motor No. 5 would cause No. 6 only to 
stop, and soon. When the selector switch S is thrown to 
“group” position only four motors (in groups of two) 
can be operated, as follows: 

Motors 6 and 5, or 1 and 2, will be interlocked inde- 
pendent of each other. That is, failure of motor No. 1 
would affect No. 2 only. Likewise, failure of No. 5 
would affect No. 6 only. 

It will be seen also that with the selector switch S 
thrown to “group” position the coil circuit of motor No. 
3 is opened. This makes improper starting of motors 
3 and 4 impossible, as was desired. 

This installation has given excellent service, and it is 
practically fool-proof from an operating standpoint. 

H. V. McCoy, 
Federal Portland Cement Co., Inc. 


eo 
—- 


Buffalo, N. Y. 





One of the best ways of keeping a check on the 
operation of the non-return valve on each boiler in a 
plant is to log the time required for the pressure to fall 
below that of the main header each time a boiler is taken 
out of service. 
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What's New in Plant Kquipment 


HOW THE MANUFACTURER CONTRIBUTES TO THE JOB OF GENERATING 
TRANSMITTING AND APPLYING THE POWER SERVICES 





Strainer With Motor Drive 
on Screen-Cleaning 
Mechanism 


OR a strainer designed for use 

on suction lines to pumps, con- 
denser intakes, etc., to be adaptable 
to all classes of service, it is essential 
that some provision be made for 
cleaning the screen without taking 
the strainer out of service or inter- 
rupting the flow through the line in 
which it is used. This has been done 
in a number of different ways. 

In the Holt strainer illustrated an 
extra-heavy perforated copper cylin- 
der, having open ends, is interposed 
between the inlet and outlet, the 
foreign matter being retained on the 
inner surface of the cylinder. This 
surface is cleaned at intervals by 
rotating a shaft to which is affixed a 
spiral scraper, as shown in the sec- 
tional view. This scraper sweeps the 
surface of the perforated cylinder, 
and discharges the refuse through a 
valve into a sediment chamber. By 
closing the valve, the sediment cham- 
ber is shut off from the strainer 
body. The refuse can then be re- 
moved without interfering with the 
flow through the strainer. 

A recent innovation to this line of 
strainers, which has been made for 
some years by the Rosedale Foundry 
& Machine Company, Pittsburgh, Pa., 
is the introduction of a motor-oper- 
ated unit. This makes the larger-size 
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Large strainer ~ 
with motor drive 
on cleaning 


shaft 


strainer particularly adaptable to bad 
water conditions, where the cleaning 
must be done frequently, and to in- 
stallations where the strainer must 
necessarily be placed in a_ rather 
remote location. 

The motor is connected with the 
cleaning shaft through a spur- or 
worm-gear reduction unit or a com- 
bination of both. The motor-driven 
units are provided with large sedi- 
ment chambers to allow the strainer 
to operate for several days without 
cleaning. These units are also made 
with and without valves for closing 
off the sediment chamber from the 
strainer body. A safety shear pin 
mechanism is incorporated in the drive 
to protect the cleaning shaft against 
damage. The drive can be furnished 
on all strainers 8 in. and larger. 


#9 PERFORATED CYLINDER 
? 


s > CLEANING SHAFT 

Cross-section 

of standard 
strainer 





Variable Air Controller 


PROVIDE variable air control 
without the use of variable-speed 
or slip-ring motor to drive the 
blower the Ilg Electric Ventilating 
Company, 2841 North Crawford 
Ave., Chicago, Ill., has brought out 
a blower with a louvered damper. 
The blower is designed for direct 
connection to constant-speed motors, 





Blower with louvered damper 


the necessary control of the air being 
done by limiting the air discharge 
rather than by varying the speed of 
the motor. The damper opening is 
regulated from a quadrant control 
handle or from the side of the blower 
housing. Units are also available 
with the damper arranged for remote 
control and time-switch operation. 
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Ventilating Fan Designed 
for Quiet Operation 


NE of the essential character- 

istics of a ventilating fan is that 
it run quietly. This necessitates cer- 
‘ain refinements in design to reduce 
the audible noise to a minimum. 

In the new fan, designated Silex, 
put out by the Buffalo Forge Com- 
pany, Buffalo, N. Y., the housing is 
a rolled-up evasé stack designed to 
convert the air velocity leaving the 
rotor into static pressure. The dis- 
charge cone is carried out beyond the 
casing to improve the conversion effi- 
ciency and to provide a quiet, stream- 
line fan cutoff. 

The rotor of the fan has double 
curved blades, with their tip or outer 
elge inclined backward and away 
trom the direction of rotation, as 
shown in Fig. 1. This form of blade 





Fig. 1—Section of rotor showing 
blade design 


in addition to giving a lower air 
velocity at the tip, resulting in quiet 
operation, gives a rigid blade and 
strong wheel construction. This 
design also gives a rising pressure 
characteristic and a comparatively 
flat horsepower curve. 

The bearings used on the fans are 
of the self-aligning ring-oiled bab- 
bitted type. The split inner babbitted 
sleeve is held between spherical sur- 
faces, and felt rings are fitted at each 
end of the housing to exclude dust 
and prevent oil creep along the shaft. 

In the large size, direct-connected 
unit a flexible coupling of the rubber- 
hushed pin type is used. In the 
smaller-sized fans, Nos. 2 to 5, a 
universal reversible type of housing 
construction is used. This allows the 
discharge to be placed in any direction 
and for clockwise or counter-clock- 
Wise rotation. They can also be 
‘urnished with double-width housing 
und rotor, suitable for installation 
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Fig. 2—Silex conoidal single 
width fan 


where the headroom is _ limited. 
Single-width fans are available in 
capacities from 875 to 200,000 cu.ft. 
of air per minute. 


Six-Cylinder Engine- 
Driven Portable Arc 
Welder 


NEW portable electric arc-weld- 
ing machine announced recently 
by the General Electric Company, 
Schenectady, N. Y., is driven by a 
six-cylinder gas engine, and replaces 
the four-cylinder engine-driven unit 
previously included in that company’s 
line. The new engine is a 33x44 in. 
Buda model HS-6 unit built especially 
for industrial service. The S.A.E. 
horsepower rating is 27.3, and the 
brake horsepower is 39 at 1,440 r.p.m. 
The engine is totally inclosed in a 
sheet-metal housing. 
The engine is equipped with a 


Electric-arc 
welder driven 
by a stx-cylinder 
gas engine 





centrifugal-type air cleaner, high- 
tension magneto with impulse starter 
coupling, and speed-regulating gov- 
ernor, in addition to the standard 
fittings. 

The generator is a_ ball-bearing, 
self-excited single-operator machine 
rated at 300 amp., with a current 
range of 90 to 375 amp. Included 
with the set is a current-reducing 
resistor by which welding currents 
down to 25 amp. may be obtained, 
the current being adjusted simply by 
turning the brush-shifting handle. 
When operating so that the potential 
at the generator panel, including 
reactor drop, is 25 volts, any value of 
current can be obtained between 25 
and 400 amp. A. self-adjusting 
stabilizing reactor automatically 
steadies the arc, the automatic regu- 
lation being obtained by specially 
designed magnetic circuit without any 
moving parts. 

The complete outfit is mounted on 
a welded structural-steel base and 
may be made portable by the addition 
of running gear, as_ illustrated. 
Where used for outside work, a 
canopy can be provided to protect 
the generator from the weather. 


Stripper for Solid Core 
or Stranded Wire 


ESIGNED to protect the oper- 
ator’s hands as: well as the wire, 
the wire stripper illustrated, clamps, 
cuts and strips the wire automatically 
with one squeeze of the handle. The 
cutting edges are shielded, and the 
blind centers of the notches on the 
blades prevent cutting or scarring of 
the wire. The standard model of the 
tool strips from Nos. 10 to 20 gage 
solid core or stranded wire, and can 
be converted to handle larger sizes. 
The tool, which is put out by the 
Ideal Commutator Dresser Company, 
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one 
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and strips 
operation 


Sycamore, IIl., is claimed to greatly 
facilitate the work of cleaning wire, 
with the added feature that it protects 
the wire at the end of the strip against 
nicks and consequent breakage. 
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Smoke Indicator for 
Stationary and Marine 
Boilers 


MOKE abatement campaigns now 

being carried on in many centers 
have necessitated firemen or stoker 
operators keeping a closer watch on 
the quality of the smoke emitted by 
their stacks than they would other- 
wise do except in the interest of 
economy. 

These demands for less smoke 
have brought about a need for a 


simple and convenient method of ob- 
serving the quality of the smoke 
leaving each boiler before it enters 
the main breeching or the stack. A 
device for this purpose and one par- 
ticularly well adapted for boilers in 
office buildings, power and industrial 
plants is illustrated, a cross-section of 
the indicator assembly and typical in- 
stallation on a _ cross-drum_ boiler 
being shown. 

It consists of a_ specially con- 
structed lamp unit which projects a 
ray of light across the gas passage to 
a second, or “reflecting,” unit. From 
the latter the light ray is reflected 
to an extension vision box (which is 
located at the front or side of the 
boiler, depending upon the type) so 
that the operator can readily observe 
the smoke image by means of the in- 
dicator from the operating floor. 

The lamp and reflecting unit have 
been specially designed to withstand 
flue gas temperatures and the corro- 
sive effects of the gas and to take 
care of expansion and contraction 
due to fairly wide fluctuations in 
temperature. 

In the accompanying illustration 
are shown the principal parts and as- 
sembly of the indicator, and_ the 
method of applying it to a cross-drum 
boiler is indicated. 

The indicator, although developed 
primarily for use with marine boilers 
and used for some time in that serv- 
ice, is adaptable to practically any 
type of steam boiler and may be used 
for oil, or with coal in hand-, stoker- 
or pulverized coal-fired furnaces. 

It is claimed by the manufacturer, 
the Wager Furnace Bridgewall Com- 
pany, Jersey City, N. J., that the 
colors of smoke from zero, or clear, 
to the very blackest are readily dis- 
tinguished with the indicator. 


Assembly of indicator and typical installation on cross-drum boiler 
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Self-Winding Time Switch 
for Circuit Control 


N THE “Sauter” single-throw self- 

winding time switch illustrated, 
used to turn ‘‘on” and “off” blowers, 
ventilators and other electrical circuits 
that can be operated on a predeter- 
mined time basis, the main switch is 
motor-operated, air-break, rotary and 
self-winding. The motor is of the 
universal series-wound type, with 
jumper arrangement on the field coils 
to permit operation on 115 and 230 
volt direct current or alternating cur- 
rent of any frequency. The clock has 
a four-day mainspring, but is re- 
wound automatically twice every 24 
hours. 

The clock can be furnished with a 
Sunday cutout, automatically causing 





Time switch 
with cover removed 


the switch to suspend its functions 
every seventh day. A single 24-hour 
dial serves both for time setting and 
for program setting. Where it is 
desired to have the operations con- 
form to a constant schedule the plain 
dial is used. For lighting circuits on 
all-night or part-night schedule the 
astronomic dial is recommended, as it 
automatically resets the daily opera- 
tions to conform to local sun time, to 
dusk or to dawn, or to both. The 
switch is distributed by R. W. Cramer 
& Company, Inc., 136 Liberty St., 
New York City. 
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Welded Steel Boiler Explosion 
Analyzed 


Chief inspector’s report shows that 
local ordinance was disregarded 


N JUNE 26 a low-pressure welded 

steel boiler serving an apartment 
house building in Detroit exploded, 
causing the death of Mrs. Charlotte 
Adams, a resident, and creating the 
damage indicated in the accompanying 
photograph. From a recent report of 
the accident made by J. C. McCabe, 
chief inspector of boilers in the State 
of Michigan, the following details and 
analysis of the cause are available. 

The boiler had been installed in the 
fall of 1926, without notice to the De- 
partment of Buildings and Safety Engi- 
neering, so that it had been in operation 
over two years in violation of the local 
ordinance regulating steam boilers and 
their use. It had about 350 sq.ft. of 
heating surface and should have been 
inspected annually and operated by a 
licensed operator. 

To avoid the use of stays the firebox 
was of special form designed as a beam. 
All of the plate was Ye-in. thick. The 
side, or wrapper, plate and furnace 
were supported by wrought-iron welded 
staybolts on nine-inch pitch. These 
staybolts were made from three-quarter- 
inch round stock. , 

The 24-in. A.S.M.E. code safety valve 
was not attached to the boiler in an 
approved manner as the opening in the 
boiler had been reduced*to 14 in.. and 
the 24-in. valve attached by means of 


a .reducing fitting. The valve was 
broken off by the failure, but showed 
no indications of an overload. 

An automatic underfeed stoker fired 
the boiler. During the heating season 
it was operated under a partial vacuum 
for heating the 81 apartments in the 
building. In the summer it was used 
at times for heating hot water and it 
was in operation for this service at the 
time of the failure. 

The initial failure occurred in a stay- 
bolt in the second horizontal row from 
the bottom on the left side and the sixth 
vertical row from the front, the bolt 
failing at the end in the furnace plate. 
Inspection disclosed that the staybolt 
end in the furnace had leaked for an 
extended period, as there was well de- 
fined corrosion on the water side of the 
plate from the inleak of air at the bolt 
end. The weld appeared defective, as 
part of it had been burned. 

Observation of the furnace walls gave 
unmistakable evidence of overpressure. 
The top of the furnace had dropped 
about 14 in. in two places. The sides 
of the furnace were badly deformed 
from the internal pressure, and deflec- 
tions between the staybolts of the wrap- 
per plate, which was about 74x12} it., 
indicated overpressure. These deflec- 
tions, however, could have been made 
by the successive failure of the stay- 


Result of low-pressure welded steel boiler explosion 
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bolts. This action would throw in- 
creasing areas on the stays and give the 
appearance of overpressure. The fus- 
ible plug was not melted. From the 
bulging between stays, it was estimated 
that a pressure of over 100 Ib. was on 
the boiler at the time of failure. 

The boiler was installed about three 
feet from the south wall in the base- 
ment, the initial failure being on the 
wall side. The force of the steam act- 
ing between the boiler and the wall 
threw the boiler against another boiler 
of the same size and make, and threw 
it about fifteen feet. As the wrapper 
plate was torn off it unfolded and struck 
the floor above, on which Mrs. Adams 
was standing. The wreck of the floor 
pushed out the south wall, and Mrs. 
Adams fell into the basement. 


SUMMARY OF INSPECTOR’S REPORT 


Mr. McCabe lists the following facts 
as contributing to the failure: 

1. Welding of the staybolts was de- 
fective in that they were “burnt” in 
spots. 

2. Welding of the boiler plates did 
not conform with H-78 of the A.S.M.E. 
boiler code. The plates were offset and 
the mill oxide had not been removed 
from the plate before welding. 

3. The boilers -were installed and 
used for over two years without ap- 
proval and inspection by the Depart- 
ment of Buildings and Safety Engi- 
neering. 

4. The boiler was operated without 
a licensed operator. 

5. The accident shows conclusively 
that a welded staybolt as provided for 
in the boiler code is not dependable. 

It was his opinion that the code should 
be revised to provide that only mild 
steel be used for staybolts, that the bolt 
be made to project at least an amount 
equal to its diameter, that the mill oxide 
should be removed before welding, and 
that the end be headed down after the 
welding. Tests had shown that an 
iron stay would fail under less loading 
than a mild steel stay when welded as 
provided by the code, and that when 
headed the full strength of the steel 
would be developed and a failure like 
the foregoing would be impossible in 
a welded staybolt boiler. The tests re- 
ferred to give the following results: 

Wrought-iron stay, }-in., 9-in. pitch; 
load to induce failure, 9,070 Ib.; deflec- 
tion or set of plate 1 inches. 

Mild steel stay, } in., 9 in. pitch; load 
to induce failure, 9,515 Ib.; deflection, 
fs inches. 

Mild steel stay, bolt headed, } in., 
9 in. pitch; load 20,000 Ib., with no evi- 
dence of failure; deflection, or set, } in. 
This load did not reach the yield point 
of the metal in the stay within 8,000 
to 10,000 Ib. It would take a pressure 
of 250 lb. to give the load of 20,000 
pounds. 

These tests indicated the weakness of 
the code requirements. To avoid the 
repetition of failures similar to the one 
under description it was Mr. McCabe’s 
suggestion that the code provision for 
welded staybolts should be revised as 
previously outlined. 
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FROM AMONG 


READERS’ 


ATER DISAPPEARS FROM GAGE 
Giass—IVhat causes water to 
disappear from the glass of a water-tube 
boiler for a few minutes and then show 
up again? R. S. 
If the boiler is being forced, rapid 
steam generation in the bottom tubes 
empties these tubes of water, and imme- 
diately the release of the steam up the 
header permits the water to flood the 
tubes, which results in a lowering of 
the water level in the glass. This hap- 
pens seldom, only when the rear circu- 
lation connections are badly sealed up. 
—_ 
i cams anp Latent Heat—IlWVhat 
is the difference between sensible 
and latent heat? H. G. K. 
If, when we add heat to a substance, 
say, water, the temperature rises in di- 
rect ratio to the heat added, we say we 
are adding sensible heat. If the heat 
added is used to change the water into 
steam, no change in temperature occurs 
during evaporation, and we say latent 
heat has been added, that is, the heat 
addition cannot be detected with a ther- 
mometer. 


fe - 


ATER-COOLED FuRNACE WALLS— 

How does one calculate the 
amount of heat absorbed by the water 
walls of a furnace? Goa, 


The process by which the exact 
amount of heat absorbed is calculated 
involves computations and cannot be 
published on this page. Professor 
Wohlenberg’s paper on the subject may 
be found in the A.S.M.E. transactions. 

A practical figure to use is 40,000 
B.t.u. per hour per square foot of pipe 
surface. 


2, 
—“o— 


ALCULATING THE EFFICIENCY OF 
LiGAMENTs BETWEEN TuBEsS—Do 
you use the diagonal distance between 
staggered tubes in figuring the ligament 
e ficiency? th. 
The proper ligament to use depends 
upon the relative diagonal and longi- 
tudinal distances between the tubes. 
The A.S.M.E. Boiler Code gives a chart 
by means of which the efficiency can be 
determined. 


* 
Ge 


[ NteeMenuate PRESSURE OF AN AIR 
CoMPRESSOR—/f a compound air com- 
pressor is operating with a head pres- 
sure of 120 1b., will the intercooler pres- 
sure change when the discharge pres- 
sure drops to 90 Ib.? M. D. 
The intercooler pressure depends upon 
the volume ratios of the high- and low- 
pressure cylinders, and is established 
when the machine is designed. A 
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Conducted by L. H. Morrison 


change in discharge pressure does not 
alter the volume ratios, and so does not 
alter the intercooler pressure. How- 
ever, if the clearance volume of the 


PROBLEMS 


high-pressure is large, the variation in 
the re-expanded volumes of the clear- 
ance air would somewhat alter the inter- 
cooler pressure. 





PREVIOUS 


QUESTION 


DISCUSSED BY READERS 


THE QUESTION 


Ei PLAN to install 

unit pulverisers with 
our 3,000-sq.ft. boilers. 
It is necessary to carry a 
light load at night. Will 
this be possible with a 
single burner per boiler 
installation ? gay 8 


UR plant is equipped with four 

attrition pulverizers, air-cooled 
walls, and three 3,000-sq.ft. boilers of 
the bent-tube design, with a single 
horizontal turbulent burner per boiler, 
burning bituminous coal. 

A fourth pulverizer is interconnected 
and arranged to feed any of the boilers 
in case of emergency. 

It is quite possible that some have 
experienced considerable difficulty with 
burners put out in conjunction with 
pulverizing equipment in that they are 
more or less dependent upon an ex- 
tremely limited number of types of bi- 
tuminous coal which they can burn 
successfully without undue maintenance 
on the furnace walls. 

For instance, a_high-volatile coal 
will conceivably ignite quicker after 
entering the furnace and develop a 
flame the major portion of which will 
be concentrated at the front end of the 
furnace, with detrimental action to the 
arch and the extreme end of the burner 
itself. It is furthermore conceivable 
that with a low-volatile coal, a flame 
of very different character would be 
obtained, that is, one that would be 
longer, due to the relatively slower 
ignition, compared with the higher- 
volatile coal. 

The same limitations perhaps would 
be experienced by us with our _ hori- 
zontal-fired turbulent burners were it 
not for the fact that we have positive 
control over the shape of the flame. We 
can control this in two distinct manners. 
First, we alter the angle of the vanes 
at the end of the coal-discharge pipe, 


which, of course, causes a long or short 
flame, depending upon the bituminous 
coal used. This adjustment is more or 
less permanent and is made at the time 
the type of coal to be burned is known, 
that is, during the starting-up period. 

Along with this we have means of 
adjusting the position of these vanes. 
This control, located on the outside of 
the burner, consists of vanes moving in 
or out of the coal-discharge pipe. 

The second control consists of air 
baffles in the secondary-air housing 
surrounding the coal-discharge pipe. 
By altering the position of these the 
pressure of the air admitted to the fur- 
nace can be readily controlled. This 
is positive over the character of the 
flame as regards length and general ap- 
pearance, which we designate as “fat” 
or “lean.” 

We have another means of adjusting 
the secondary-air quantity, which con- 
sists of setting the ganged dampers in 
the secondary-air supply line itself. 

Whether the coal be low or high 
volatile, we have a sufficient control 
over the flame, by an adjustment readily 
made from the front of the furnace, to 
meet any load or furnace condition. 

P, Dtas, 
Plant Engineer, 
Essex County Hall of Records 
Newark, N. J. 


~-fo—_ 


HIS question is one that can defi- 
nitely be determined only when the 
meaning of “light load” is known. 
That term in one installation may mean 
far different than in another. 
Assuming that 3,000-sq.ft. boilers 
means a small central station tied in 
with a network or in parallel with 
hydro plants, or an industrial plant 
where the design of furnace and equip- 
ment is such as to allow a rating of 
not to exceed 200 per cent it would 
be possible to operate at a minimum 
rating of 20 per cent by careful control 
of air and fuel to a single burner. The 
burner, however, should be of the type 
for horizontal flame projection, and the 
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furnace walls should be refractory-lined 
rather than water-cooled, or at least 
should be a combination to give a low 
percentage of the latter, to keep up tem- 
perature in the furnace at the low 
rating desired and operate economically. 
Heated secondary air would be advis- 
able to quicken the combustion at the 
burner outlet, but not too hot to. shorten 
the burner’s life. 

The kind of coal and the moisture 
content would influence minimum rat- 
ing to some extent. The success of 
such an installation is mainly dependent 
on burner selection. 

V. E. Topp, 
Wisconsin Power & Light Co. 
Sheboygan, Wis. 


°, 
—Yo— 


T IS doubtful if it would be possible 

to carry a light load at night with a 
single burner’ on a 3,000-sq.ft. boiler. 
It is hard to say just what can and 
what cannot be done, as so much de- 
pends upon the size and type of furnace 
used, and upon the quality of fuel 
burned. 

With a well-designed setting and a 
good grade of fuel it might de done, 
while with a poorly designed furnace 
or a low-grade fuel it would not be a 
success. The use of two burners per 
boiler, one of which would be used to 
carry the light load, would be a better 
plan. 

I do not think that pulverized coal 
is to be recommended under these cir- 
cumstances. An underfeed stoker would 
be as economical, and be more flexible 
and reliable at fractional loads, as unit 
pulverizers. The first cost of such 
‘stokers would also be less. 

Only when continuous high ratings 
are maintained should pulverized coal 
be considered. 

ALBERT E, PITCHER, 

Westinghouse Electric & Mfg. Co. 

Philadelphia, Pa. 


————— 
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SSUMING 200 per cent boiler rat- 

ing, a pulverizer with 3 tons per 
hour capacity would be sufficient. If 
a single burner per boiler is to be used 
and the load at night is light, then the 
“unit-bin” system would be the most 
advantageous. During daytime the pul- 
verized coal can be fed directly to the 
burner and the surplus stored in a bin 
placed under the cyclone. At night 
the pulverized coal can be taken from 
the bottom of the bin by a feeder and 
fed to the fan, and from there to the 
burner. The advantage'of the unit-bin 
system is the low power consumption, 
for the reason that transport air is 
utilized as primary air and an additional 
fan is not required. 

It is flexible, as burners can be cut 
out at will and the load on each burner 
can be reduced to a minimum. It is 
clean and requires no vents. Storing 
the pulverized fuel enables inspection 
and repairs to the pulverizer without 
interruption of the service to the burn- 
ers. With the fan on the suction side 
of the cyclone, the maintainance is low. 

Ienacio Izsak, M. E. 

Chicago, Ill. 
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THINK it is possible to carry a 
light load with a single burner under 
a 3,000-sq.ft. boiler. I see no reason 


-why one cannot carry 40 or 50 per cent 


of the rated load by decreasing the 
feed and air on the unit pulverizers, 
and setting the boiler damper ac- 
cordingly. 

The cnly trouble one might experience 
with too light a load is the lowering of 
the furnace temperature to a_ point 
where proper combustion cannot be 
obtained. This will allow some of the 
coarse fuel to fall to the bottom of the 
furnace unburned, forming a slag. In 
addition, a slag might form on the 
bottom rows of tubes, depending on the 
type of boiler. 

B. E. Smituers, Eng. 
Murray Wood Products. 
Memphis, Tenn. 





A Question 
for Our Readers 


OW is the power 

developed by a direct- 
current motor affected by 
a drop in line voltage? 
For example, a 10-hp. 
230-volt, 1,750-r.p.m. com- 
pound-wound motor 1s in- 
stalled in a mine 14 miles 
from the power house. 
The full-load current of 
the motor ts 39 amp. 
Under test the motor takes 
40 amp. at 150 volts. What 
power is developed by the 
motor, its efficiency being 
86 per cent? With normal 
voltage a 5-hp. motor 
would be amply large to 
handle the load under nor- 
mal conditions. On ac- 
count of the voltage condi- 
tions, would it be advisable 
to use a smaller motor? 

C.0.L. 


Suitable answers from readers will 
be paid for and published in the 
Nov. 12 issue. 











HE conditions can be met nicely by 

certain pulverizers and burners, but 
not by all. Without information regard- 
ing coal, also regarding desired maxi- 
mum and minimum boiler ratings, it 
is necessary to tell what can be done 
on an average job. 

This size of boiler would probably 
not justify water-cooled walls except 
for extremely poor coal. Assuming 
25 per cent maximum rating, with plain 
refractory construction or with hollow 
air-cooled walls, it should be possible 
for the same single burner to get down 
to 25 per cent minimum continuous 
rating. Were the setting water-cooled 
it might be found that 40 to 50 per cent 
of rating would be the practical 
minimum. 

It is not only necessary to pick the 
right size of burner and pulverizer, but 


also to make sure that their basic design 
permits the proper handling of air and 
coal at these low ratings. 

The pulverizer should have a low 
quantity of primary or carrier air, so 
that at low ratings it would not be 
necessary to damper back the carrier 
air or otherwise interfere with the 
proper flow of air and coal through 
the pulverizer, consequently avoiding 
clogging and essential changes in fine- 
ness. It is necessary to select a burner 
in which the primary air entering with 
the coal is the smallest possible portion 
of the total air. Here again the full 
quantity of primary air may be dis- 
charged at low ratings without the 
necessity of dampering back. Conse- 
quently, the velocity of the coal leaving 
the primary-air nozzle will not be 
decreased, and the danger of burning 
back into the nozzle, or even back into 
the pulverizer, will be avoided. This 
indicates the use of a so-called “turbu- 
lent” burner, where the secondary air 
is introduced in a different direction 
from the primary air and mixes with 
it in an elongated, spiral path. At low 
ratings the secondary air becomes prac- 
tically negligible and the burner operates 
practically on a natural-draft principle. 

For a small boiler, it is even possible 
to use a natural-draft burner without 
secondary-air equipment. The efficiency 
involved, however, is noticeably less 
than when turbulent forced-draft firing 
is employed. It is also found easier to 
control the forced-draft installation and 
to regulate the proper relative quan- 


tities of coal and air to maintain 
high CO, 
Another important factor in the 


obtaining of low ratings is to have a 
tight damper at the boiler outlet, so 
that the: draft in the furnace may be 
reduced to any desired quantity. This 
avoids the drawing in of a great deal 
of excess air, which would tend to put 
out the flame. 

If one will take pains to inquire, when 
selecting equipment, what minimum 
quantity of air can be discharged by 
the pulverizer per minute and what 
minimum quantity of carrier air can 
be handled by the burner per minute 
without loss of satisfactory combustion, 
he can readily convert this into terms 
of pounds of coal which can be burned 
with this quantity of air. By assuming 
an efficiency of approximately 70 per 
cent and inserting the value of the coal 
he can transfer this into pounds of 
steam evaporated. This figure will rep- 
resent an absolute minimum based on 
no secondary air or air leakage what- 
soever. Practical results will fall some- 
what above this mimimum rating, de- 
pending on local conditions. 

In the case of larger boilers, if the 
ten-to-one load range mentioned is not 
sufficient, there is sometimes inserted 
in the furnace a small natural-draft 
burner fed by a branch from the main 
coal and air pipe. This burner is shut 
off when the larger forced-draft burner 
is used. In all events a decision de- 
pends on local conditions. 

Joun F. Kyes, Jr., 
Riley Stoker Corporation 
Worcester, Mass, 
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Poputar RESEARCH NARRATIVES, Vol- 
ume III. Collected by the Engineer- 
ing Foundation. Published by Wil- 
liams & Wilkins Company, Baltimore, 
Md. Cloth; 5 x 74; 174 pages. 
Price, $1. 


COLLECTION of fifty true stories 

of research, written in interesting, 
non-technical style, on subjects all the 
way from air mapping to cast-iron pipe, 
from color movies to plant diseases, is 
contained in this third volume of the 
“Popular Research Narrative” series. 
They are not, intended to be scientific 
treatises, but ‘for the non-scientific per- 
son, or for the scientific person in fields 
other than his own, they furnish infor- 
mation, entertainment and the inspira- 
tion that comes from learning of the 
vicissitudes and triumphs of the leaders 
of the age of science. Several half-tone 
illustrations of leaders in the field, in- 
cluding Elmer A. Sperry, president of 
the A.S.M.E., are included in the book. 


ELectricaL UtiLities — The Crisis in 
Public Control. By William E. 
Mosher and Associates, under the 
auspices of the School of Citizenship 
aud Public Affairs, Syracuse Univer- 
sity. Published by Harper & Brothers, 
New York, 1929. Cloth; 6x9 in.; 
334 pages. Price, $4. 

S ELECTRICAL utilities become 

gathered into fewer and larger 
groups, through the operations of hold- 
ing companies and the formation of 
mergers, sentiment is being built up 
in certain quarters for a change in 
regulatory methods. It is held that 
the regulation of these public service 
companies by state commissions is no 
longer adequate to meet the changed 
conditions and that some scheme similar 
to that by which railroads are controlled 
by the Interstate Commerce Commis- 
sion is necessary to provide proper pro- 
tection for public interests. 

The survey upon which this book is 
based was conducted in an attempt to 
determine whether or not a change 
in utility regulation was advisable. In 
making it, the writers endeavored to 
avoid theory and prejudice and to base 
their conclusions solely upon facts and 
ascertainable evidence. In spite of this, 
there will be much disagreement with 
the conclusions reached and much of 
the evidence will be disputed. This is 
to be expected, for public utility 
affairs are at present undergoing so 
many fadical changes that one man’s 
guess as to the final outcome is as good 
as the next’s. 

From the evidence gathered, the 
authors conclude that regulation of 
state utilities is at present falling far 
short of satisfactory performance of 
its functions. They also find that such 
operations as the activities of holding 
companies and many interstate opera- 
tions are subject to no control. They 
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feel that the country stands at a parting 
of the ways—one road leading to gov- 
ernment regulation in the interest of 
the public, the other to a minimum of 
regulation in the interest of controlling 
stockholders. This is the crisis they 
mentioned in their title. 

In conclusion, they do not look for 
government ownership to make much 
headway. What they feel is needed is 
a more enlightened and public-spirited 
leadership throughout the industry. 
Without such leadership, rigid and 
sweeping federal control is looked for, 
or even state ownership and operation. 


WARMEKRAFT UND WARMEARBEITSMA- 
SCHINEN (Heat Energy and Heat 
Engines). By A. Loschge. Volume 
IX, Part 2, Wien-Harms Handbuch 
der Experimentalphysik. Published 
by Akademische Verlagsgesellschaft, 
m.b.h., Leipzig, Germany, 1929. 
Cloth; 7 x 10 in.; illustrated; 362 
pages. Price, $8.65 (36 Rm.). 


RINTED in German, this book is 

divided into three parts. The first 
of these deals with the theoretical, ther- 
modynamic side of the subject. Fol- 
lowing this are 281 pages devoted to 
steam engine, steam turbine, boiler, in- 
ternal combustion engine and gas and 
oil turbine theory. The third section 
deals with the theory of compressors 
and their application in refrigeration. 

As would be expected in a series of 
this nature, the present volume is a 
theoretical and mathematical treatment 
of the subject. Its publication is of 
little moment to the average American 


operating engineer, but for those de- 


signing engineers who read _ technical 
German it has value. Particularly im- 
pressive is the brevity and clarity of the 
presentation, qualities too often lacking 
in theoretical texts of this class. 


INDUSTRIAL Economics. By Dexter S. 
Kimball, Dean of the College of Engi- 


neering, Cornell University. Pub- 
lished by the McGraw-Hill Book 
Company, New York City. Cloth; 


6 x 9 in.; 312 pages; 31 illustrations 
and plates. Price, $3. 


NE of the series on industrial man- 
agement assembled by the publisher, 
in this book.the author makes a plea 
for the adoption of more scientific con- 
trol of production and sales in industry. 
As the material is composed in general 


of lectures given to third-year students: 


in the Cornell engineering courses, the 
aim and the result is to give a broad 
view of the economic background of the 
manufacturing industries ; still even high 
administrative officials should find much 
of value in it, though the author’s 
views may not always be accepted. Cer- 
tainly, as Dean Kimball points out, 
standardization in manufacture is essen- 
tial, but one example cited, that of the 
Hog Island fabricated ships, produced 





during the war, will hardly withstand 
close scrutiny, for these standardized 
boats were never a success and the plan 
has never been adopted by any commer- 
cial shipping firm or shipyard, Nor 
will the average man agree that new in- 
ventions are more likely to be made by 
those whose attentions are confined to 
a narrow field. Surely the most widely 
known inventor, Edison, has ever dis- 
played the schoolboy habit of skipping 
from one field to another without detri- 
ment to his productive capacity. The 
volume goes a long way in upsetting 
many poular but erroneous ideas as to 
manufacturing costs and is well worth 
not only a first but a second reading. 


1929 SUPPLEMENT TO THE BooK oF 
A.S.T.M. Stanparps, 1927 Edition. 
Published by American Society for 
Testing Materials, Philadelphia, 1929. 
Paper; 6 x 9 in.; 293 pages. Price, 
$1.50. 


HIS is the second supplement to 

the 1927 Book of A.S.T.M. Stand- 
ards and contains 51 standards adopted 
or revised by letter ballot of the society 
on Sept. 3, 1929. A-57-29, carbon-steel 
castings for valves, flanges and fittings 
for high-temperature service; A-106-29, 
lap-welded and seamless steel pipe for 
high-temperature service; B-44-29, 
seamless admiralty condenser tubes and 
ferrule stock; D-271-29, laboratory sam- 
pling and analysis of coal and coke; 
and D-291-29, test for cubic-foot weight 
of crushed bituminous coal, are of in- 
terest to the power field. 


LusricaATION—A new 40-page issue 
of the bulletin on Diesel Engine Lubri- 
cation by the Vacuum Oil Company, 
of New York City, is now available. 
Those familiar with the long list of 
technical bulletins issued by this com- 
pany will appreciate their value and the 
importance of keeping them on file for 
reference. This bulletin deals with the 
evolution of the Diesel engine, its ele- 
mentary principles, the means for main- 
taining lubrication, requirements of 
different types of engines, and recommen- 
dations as to the correct oils for various 
conditions of service. Discussion of the 
purification of lubricating oil in service 
and the various methods of purification, 
as well as operating notes dealing spe- 
cifically with power and air compressor 
cylinders and bearings, adds to its prac- 
tical value. 
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In VIEW OF THE RECENT DISCUSSION 
in Power centering about the Loeffler 
“steam-pumping” boiler, many readers 
will be interested to know that an ex- 
tensive discussion of the subject is now 
available in English. An article in 
German by Prof. Dr. Loeffler appeared 
in Nos. 39, 42 and 45, volume 72 (1928) 
of Zeitschrift des Vereines Deutscher 
Ingenieure. The English translation, 
entitled “The Age of High Pressure 
Steam,” and covering 22 pages, may 
now be obtained without cost from the 
Witkowitzer Bergbau-U. Eisenhutten 
Gewerkschaft, Czechoslovakia. 
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Third National Fuels Meeting 
Held in Philadelphia 


Smoke Abatement, Stoker and Water- 
Wall Construction, Fouling and 


P [ine Third National Fuels Meet- 
ing brought together in Philadel- 
phia last week the foremost fuel 

engineers in the country, as well as a 

large number of those to whom the 

proper selection and combustion of fuel 
are of vital importance. The gathering, 
with a foundation of two highly suc- 
cessful meetings in previous years to 
build upon, rose to new prominence as 

a technical session and to greater good 

fellowship as a social reunion. 

The meeting opened Monday morn- 
ing, Oct. 7, when Prof. R. H. Fernald, 
director of the Department of Mechani- 
cal Engineering at the University of 
Pennsylvania, delivered the opening 
address on “The Fuel Engineer, His 
Training and Work.” Technical ses- 
sions continued through the week until 
Thursday afternoon. Four inspection 
trips, a smoker, a banquet, and an in- 
teresting program for the ladies were 
included in the program. 

The papers were classed in four 
groups, with simultaneous sessions cov- 
ering power, industrial applications, 
domestic fuels, and general applications. 
In addition, an all-day session on 
Thursday was devoted to smoke abate- 
ment. Only those papers of particular 
interest to power men will be reported 
here. 

Following words of welcome by 
Mayor Mackey, and a_ response by 
C. N. Lauer, Dr. R. H. Fernald de- 
livered the opening address. 

The United States, said Dr. Fernald, 
produces nearly one-half the solid fuel 
and three-fourths the liquid fuel of the 
world. Moreover, over 90 per cent of 
the power and heating demand depends 
upon fuel. Until recently fuel sold it- 
self, and there was little need for the 
fuel engineer. Now, however, the situ- 
ation is quite different. Fuel values are 
an important factor in their utilization, 
requiring scientic study in their appli- 
cation to power and industriai purposes. 
What was formerly thrown away is 
now being put to use. Pulverized coal, 
smoke abatement and coal processing 
are a few of the additional problems 
that have created a demand for the 
services of the fuels specialist. 

At the general session Monday after- 
noon, Martin Frisch presented a paper 
discussing relative economy of pulver- 
ized coal, oil, and gas as boiler fuels. 


SAMPLING PULVERIZED COAL 


Following Mr. Frisch’s paper, Hor- 
ace C. Porter, fuels engineer, spoke on 
methods of sampling pulverized coal to 
determine its fineness. Stressing the 
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Low-Temperature Car- 
bonization Are Topics 
of Discussion 


growth of the pulverized-coal utilization 
in the last few years, and the great in- 
fluence which the fineness of division 
has upon performance, Mr. Porter went 
on to say that “in all these applications 
of powdered coal, higher efficiencies and 
smoother operation are obtained by 
having a maximum uniformity in the 
fineness.” 

The various methods of sampling 
used in both the storage system and the 


‘ unit system were summarized by Mr. 


Porter. “In the storage systems,” he 
continued, “the pulverized coal may be 
sampled from the storage bins, the con- 
veyors, or the pipes delivering to the 
bins, or from the air stream in the pipes 
between the pulverizer and the cyclone 
separators, or between the storage bin 
and the burner. It is best, in sampling 
from pipes, to use a vertical pipe. In 
the unit system it can be sampled only 
in the pipe leading from the blower to 
burner.” The difficulties in sampling 
from an air stream, in a pipe, according 
to the speaker, arise from the varying 
velocity, the varying density of the coal, 
and the varying fineness of coal over a 
cross-section of the pipe. 

The following precautions were con- 
sidered by Dr. Porter as essential to 
securing a good sample. 

1. The sample should be taken from a 
vertical pipe, if taken from the air-coal 
stream. 

2. The sample should be taken at least 
10 ft. away from any elbow, branch or 
irregularity in the line. 

3. The sample should be taken as far 
away as possible from the distributing 
action of fans or blowers. 

4. A stuffing box should be used 
through which can be moved freely a 
sampling pipe with a right-angled bend 
at its inner end, facing the air stream, 
and without irregularities on its inner 
surface. This tube should be moved 
systematically to different positions in 
the cross-section of the pipe, so as to 
correspond in its time schedule with the 
known variations in density of the coal- 
and-air mixture. 

5. Samples should be taken at a num- 
ber of places in the piping system and 
be mixed to obtain an average. 

It was brought out in the discussion 
of Doctor Porter’s paper that fineness 
is more important with high-grade high- 


carbon coal, but that the decreased car- 
bon'loss through greater fineness might 
easily be offset, with some coals, through 
increased power and maintenance. It 
was generally conceded that most any 
degree of fineness could be obtained, 
according to where the sample is taken; 
also that samples should not be taken 
from horizontal pipes; and that one 
should look out for segregation of slides 
when taking a sample from the bin 
spout. 

Experience in cement mills had in- 
dicated that there was no universal 
degree of fineness that should be aimed 
at, but that the degree of fineness de- 
pended upon the individual plant. 

The third paper presented at the gen- 
eral session Monday afternoon was 
“Liquefied Petroleum Gases as Indus- 
trial Fuels.” At the domestic session 
Samuel S. Wyer spoke on “Some Fun- 
damentals of the Domestic Heating 
Problem,” and Joseph Harrington told 
of the development of stokers for apart- 
ment houses and office buildings. 

At the general session, on Tuesday 
morning, Clarence B. Wisner spoke on 
“Coal Pretreatment.”” The plant referred 
to by Mr. Wisner was described in a 
paper by W. H. Allen, Jr., at the Inter- 
national Conference on Bituminous Coal 
at Pittsburgh, Nov. 19, 1928, and was 
reported in Power at that time. 

The session on stokers was also held 
Tuesday morning, H. D. Savage pre- 
senting a symposium, “Recent Develop- 
ments in Mechanical Stoker Design.” 

At the industrial sessions on Tues- 
day, the following subjects were among 
those discussed: “Economics of Indus- 
trial Heating Practice.” J. A. Doyle: 
“Electrically Heated Hardening and 
Tempering Baths Compared With Fuel 
Methods of Heating,” Wirt S. Scott; 
“Gas for Industrial Purposes,” H. O. 
Loebell; “Oil for Industrial Heating 
Furnaces,” Leod D. Becker. 


Low-TEMPERATURE CARBONIZATION 


At the general session on Wednesday 
morning Max Toltz described the first 
completed American installation of the 
German “Lurgi” process for treating 
low-grade fuel at Lehigh, N. D. The 
process is adapted to North Dakota 
lignite only and produces a carbonized- 
coal residue which, when bound _to- 
gether with one of the byproducts, 
pitch, and pressed into briquettes, deliv- 
ers a smokeless, sootless, clinkerless fuel 
of high recoverable heat value claimed to 
compete successfully in the market with 
anthracite and all intermediate grades 
of natural and briquetted coal. 
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The accomplishment has shown, ac- 
cording to Mr. Toltz, that through this 
new process of chemical change, the 
vast lignite resources of North and 
South Dakota and eastern Montana can 
now be made available for commercial 
use. Dr. Toltz described the various 
steps in the carbonization process in de- 
tail from the raw lignite to the finished 
briquettes, which are similar in size 
and shape to an egg. 

“So far as could be ascertained,” he 
said, “the cost of manufacturing a ton 
of briquettes at the Lehigh plant is a 
little more than $6, but it is estimated, 
and quite conservatively, that with an 
eight-unit plant and a strip mine in 
which coal can be produced for less 
than one-half the present cost of opera- 
tion, one ton of briquettes can be manu- 
factured for $3.30 or less.” 

J. D. McQuade, of the Coal Carbon- 
ization Company, Pittsburgh, Pa., dis- 
cussed the Hayes process of low-tem- 
perature carbonization as installed at 
Moundsville, W. Va. This development, 
which was undertaken to provide a 
means whereby slack coal or screenings, 
constituting from 30 to 40 per cent of the 
output, could be changed into a fuel 
which could be sold at a profit, has 
proved so successful that the unit will® 
be expanded into a much larger one. 

Mr. McQuade predicted that the time 
cannot be far distant when bituminous 
coal will not be in general use in its 
raw state as a fuel, but its place will 
be taken by a smokeless fuel, the prod- 
uct of low-temperature carbonization of 
this coal. This change, according to 
the speaker, would not only put the 
business of producing bituminous coal 
on a profitable basis once more, but also 
would do much toward the solution of 
the smoke nuisance. 

Discussion of the low-temperature 
carbonization papers was enthusiastic 
and brought out a number of points 
that are worth attention at this time in 
connection with the progress of this 
process, 

Dr. Raymond Soule stated that he 
considered the Lurgi process well 
adapted to the carbonization of lignite. 
However, from experience, he con- 
sidered the high cost of briquetting a 
carbonized fuel to be one difficulty in 
the way of successful commercial ap- 
plication. This cost often exceeds that 
of all the other processing, and it is 
there that economies must be effected. 

The high cost of carbonizing equip- 
ment was discussed. H. W. Brooks 
stated that whenever the initial invest- 
ment exceeded $1,500 per ton of daily 
output, failure would be certain, except 
in certain special localities where un- 
usual conditions permitted a high selling 
price for the residual fuel. 

The power plant session took place 
Wednesday morning, when Ollison 
Craig, consulting engineer for the Riley 
Stoker Company, spoke on “Some 
Economic Considerations of Water- 
Wall Installations.” In reality, there is 
only one reason for the use of water 
walls in a boiler furnace, according to 
Mr. Craig, and that is decreased cost 
of steam production. “Decreased cos 
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of steam production,” continued the 
speaker, “may be realized through 
greater thermal efficiency, increased ca- 
pacity, or use of cheaper coal, but cer- 
tain things that can produce greater 
efficiency, such as reduced excess air, 
will result in higher furnace tempera- 
ture. -.Greater capacity produced by 
greater fuel-burning rate can also re- 
sult in higher furnace temperatures. 
Cheaper coal may mean lower-grade 
coal having ash which fuses at a lower 
temperature. Spending money for water 
tubes in furnace walls may then result 





The Third National Fuels 
Meeting of the A.S.M.E., 
which was attended by about 
900 engineers, at the Belle- 
vue-Stratford Hotel, Philadel- 
phia, last week, under the 
chairmanship of Victor J. 
Azbe, served to focus the at- 
tention of power engineers 
upon problems of combus- 
tion and furnace design. The 
fuel problems and_ expe- 
riences of engineers through- 
out the country were reviewed 
at the meeting. Those of par- 
ticular interest are briefly 
summarized in this article. 











in reduced steam cost by preventing 
deleterious effects of high furnace 
temperature and permitting operation 
either at increased efficiency or at 
higher capacity or with cheaper coal. 
The decision in a particular case as to 
whether water tubes should be installed 
in the walls of a furnace, and the area 
of water-tube surface to be installed, 
depends on the load it is desired to de- 
velop, the economical limit of excess 
air, and the fusion temperature of the 
ash in the coal. The increase in cost of 
such tube area must be set up against 
reduction in cost of boiler and furnace, 
against the reduction in cost of coal 
consumed, and against reduced price of 
coal per ton.” 


WaATER-CoOLED FURNACE DESIGN 


J. S. Bennett and P. N. Oberholtzer, 
Philadelphia, Pa., engineers with the 
American Engineering Company, told 
of the experiences of one manufacturer 
in designing and operating water-cooled 
furnaces, particularly those designed 
for underfeed stokers. They presented 
data covering results and conditions of 
several actual installations. 

It was pointed out in the paper that 
the determination of the proper amount 
of water cooling is an economic, rather 
than a combustion, problem. Ordinarily 
the most critical portion of the furnace 
is the rear wall, so that if but one wall 
is to be cooled, it should be the’ rear 
wall. Sometimes the sizes of stokers 
used in older-tvpe plants are limited by 
the ability of the furnace to withstand 
temperatures resu'ting from higher 


combustion rates. In many such cases 
a moderate investment in water cooling 
will give a substantial increase in steam 
output. 


The ever-increasing difficulties of 
operating modern chain-grate  stoker 


plants on central Illinois coal at high 
ratings were discussed at this session 
by J. W. Pierson, boiler room engineer 
for the Commonwealth Edison Com- 
pany, Chicago, Ill. According to Mr. 
Pierson, such a situation is exempli- 
fied at the Crawford Avenue station, 
where fouling has developed into a 
major problem still far from solution. 

The coal burned has many unfavor- 
able characteristics, the speaker admit- 
ted, but he went on to say that coal 
costs are such that the problem cannot 
be solved by the simple expedient of 
buying a better grade of fuel. 

The soot blowers are operated every 
twelve hours, and the boilers are air- 
or water-lanced every fifth night. “It 
is obvious,” said Mr. Pierson, “that 
demands for still higher loadings only 
lead to a vicious circle, making the 
cleaning problem a matter of direct, or 
‘even greater, ratio to capacity demand.” 
He pointed out that the choice in such 
a situation is to operate at high ratings 
with low over-all efficiency or with 
lower ratings with improved efficiency. 
Lower ratings, however, would reduce 
station output, and this, of course, is 
not a desirable solution. 

Judging by the attendance at this 
session, and the discussion which fol- 
lowed the presentation of these three 
papers, the subject of water walls is at 
present a very live topic. Among the 
points brought out in the several writ- 
ten and oral discussions were: 

1. Water walls permit greater latitude 
in selection of fuels. 

2. Operating experience has not shown 
that water walls have prevented slagging 
with large stokers. 

3. Water walls lower the temperature 
at the edges of the furnace only. 

4. Water-wall cooling should be 
carried well above the fuel line with 
stokers. 

5. Too much is claimed for water 
walls in reducing furnace maintenance. 

6. Water walls should be employed as 
a means of securing increased capacity 
with existing installations only. 

7. The cost of valves and fittings is 
often lost sight of in considering the 
cost of water walls on a square-foot 
basis. 

8. Clinker grinders on large stokers 
necessitate water cooling on the rear 
wall. 

9. Recent tests with small tubes and 
forced circulation indicated that the 
thickness of the metal had little effect, 
providing the heat was carried away 
positively. On these tests a heat trans- 
fer up to 250,000 B.t.u. per square foot 
was obtained. 

A symposium on domestic heating 
was held Wednesday evening, these 
papers being presented: “Economics of 
House Heating and Insulation,” H. B. 
Johns; “Gas as a Domestic Heating 
Fuel,” M. J. Roberts; “Oil Fuel for 
Homes,” S. D’Arcy Rickard; “A Study 


POWER— Octcber 15,1929 





of Electric House Heating,’ A. R. 
Stevenson, Jr., and F. H. Faust; 
“Economic Status of Anthracite and 
Factors Affecting Its Use as a Domestic 
Fuel,” A. F. Duemler; “Bituminous 
Coal for Domestic Heating Purposes,” 
F. R. Wadleigh; “Coke as a Domestic 
Heating Fuel,” P. Nicholls, and B. A. 
Landry. 

Smoke abatement was the topic under 
discussion at both the morning and 
afternoon sessions on Thursday. The 
keynote of the discussion of the smoke 
evil was struck by Harvey N. Davis, 
whose paper “General Aspects of the 
Smoke-Prevention Problem,” led to 
considerable discussion. 


HuMAN ENGINEERING NECESSARY 


George E. Fisher, chief smoke in- 
spector of Nashville, Tenn., emphasized 
the human element in the control of 
smoke in his paper “Mechanical and 
Human Elements in Smoke Abatement.” 

“Tf smoke abatement were only an 
engineering problem with one visit 
sufficing to convince the smoke offender 
that he ought to follow out the proffered 
recommendations,” Mr. Fisher said, 
“one might go up one street and down 
another abating smoke with the great- 
est dispatch, and in most cases with a 
financial benefit to the individual owner 
of the stack. However, because of 
human frailty, prejudice, habit, inertia 
and distrust, such occurrences are rare, 
and often many visits have to be made, 
not to check the accuracy of the 
original investigations, but patiently to 
lead the mind of the offender through 
the gradual evolution of ideas to the 
acceptance of these first recommenda- 
tions. The greatest hindrance to 
smoke abatement does not lie in its 
economics and engineering, but in the 
minds and customs of the people.” 

The present smoke department was 
organized in Nashville in 1926 and a 
new ordinance to make enforcement 
possible was adopted at that time. Mr. 
Fisher told of some of the experiences 
and difficulties, both from engineering 
and human sources, which have con- 
fronted the department since that time. 

“Smoke abatement is sold on_ its 
merits,” he stated. “An attempt is made 
to engender among the people con- 
fidence in the work being done and in 
the recommendations offered. <A firm 
belief is held that smoke abatement does 
not generally bring oppression; it 
renders cheap and valuable aid. Money 
spent on abating smoke is not charity, 
but a wise investment. A smokeless 
stack denotes an economical plant and 
an enterprising owner.” 

Experiences in the abatement of 
smoke in Knoxville, Tenn., for many 
years classified as one of the smokiest 
cities in the Southeast, were given in a 
paper by F. L. Wilkinson, Jr., chief 
engineer of the Bureau of Smoke 
Regulation, Knoxville. Close proximity 
to the eastern Kentucky and eastern 
Tennessee coal fields has made bitu- 
minous coal the almost universal fuel 
tor the generation of heat and power. 
The cheapness of coal has been a 
decided incentive to an almost universal 
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disregard of efficiency in its use, result- 
ing in a marked fuel waste and a 
decidedly smoky atmosphere. 

Although agitation for smoke abate- 
ment in Knoxville began in 1911, a 
satisfactory ordinance for the solution 
of the problem did not go into effect 
until March, 1928, and active work 
started by the Bureau of Smoke Regula- 
tion in May of the same year. 


ABATEMENT IN SALT LAKE City 


An observation tower 267 ft. high is 
used in Salt Lake City to watch for 
smoke ordinance violations, J. Billeter, 
chief smoke inspector of the Utah city, 
pointed out in his paper. From the 
tower, he said, the smoke department is 
able to observe the stacks of about 1,300 
heating and industrial plants. Many of 
these are operated smokelessly, so that 
actual contact and careful supervision 
from the tower is restricted to about 
700 plants at the present time. Tele- 
phone service enables the observer to 
communicate with any plant, and smoke 
violations are checked up as soon as 
possible by the inspectors. 

“The primary duty of inspectors,’ 
said Mr. Billeter, “is the instruction of 
all firemen in the districts assigned to 
them, cautioning firemen who show care- 
lessness and inefficiency, and giving any 
assistance that may be necessary where 
smoke occurs from breakdowns or other 
unexpected conditions.” 

The result of the smoke-abatement 
campaign in Salt Lake City was a re- 
duction of all dense smoke, from 10,891 
min. per week in 1921 to 1,050 min. per 
week in 1925. The discontinuation of 
the active smoke abatement work in 
1925 léd to an increase in smoke 
emitted, so that the figure was up to 
2,482 in 1927. At the present time the 
figures have been again reduced to 
slightly over 1,000 min. of smoke per 
week. 

Philip Drinker, assistant professor of 
ventilation and illumination at Harvard 
School of Public Health, presented a 
paper, entitled “Atmospheric Pollution 
and Sunlight,” in which he told the re- 
sults of a two-year investigation of the 
effect of atmospheric pollution on 
visible sunlight and ultra-violet light, as 
conducted at the Children’s Hospital, 
Boston. 

“Neither the results of our laboratory 
nor those at the Children’s Hospital 
showed that atmospheric pollution from 
smoke in Boston is a menace to health,” 
Mr. Drinker said. 


New SMOKE RECORDER 
Uses Puoto-E.ectric CELL 


y 


Great interest at the smoke abatement 
session was centered upon a description 
of a photo-electric smoke recorder, de- 
scribed by V. P. Griffin and J. V. 
Breisky, Pittsburgh, Pa. One of the 
hardest questions in the field of smoke 
abatement always has been, “How much 
smoke is going up the chimney now ?” 
When the sky is blue and the wind is 
gentle, the fireman may gaze up to the 
top of the stack and form a fairly re- 
liable estimate. Several mechanical de- 
vices, periscopes and charts have made 


this fairly easy. But when there are 
black clouds in the sky, when the winds 
come in gusts or during the night, it is 
difficult, if not absolutely impossible, to 
judge how much smoke, how many dol- 
lars, are departing unused. The new 
photo-electric smoke recorder appears to 
solve this problem. The instrument, 
which may be located in the boiler 
room or the executive's office, gives an 
accurate indication and a_ permanent 
continuous record, day and night, of the 
smoke that passes on its way to the at- 
mosphere. It can be made to sound an 
alarm when the smoke density reaches 
a predetermined value. 

3riefly, the scheme of operation is to 
project a beam of light through the stack 
or the breeching onto a_ photo-electric 
cell. Depending upon the smaller or 
greater density of smoke in the stack, 
the cell receives more or less light, 
which causes the flow of a smaller or 
greater amount of current. This current 
is then amplified to operate standard in- 
struments. 

Two weatherproof boxes contain the 
heart of the apparatus. One contains 
the light source, a low-wattage incan- 
descent lamp, a lens for collecting the 
light rays into a parallel beam, which is 
projected across the stack, and adjust- 
ments for focusing the beam. The other 
contains the cell, the necessary lens for 
focusing the beam, and amplifying 
equipment. A flow of air drawn in 
through a vent in the rear of the unit 
prevents soot from gathering on the 
apparatus. Once the instrument is prop- 
erly calibrated (zero for no smoke and 
5 for smoke so thick that no light will 
pass), the little pen arm down in the 
boiler room will automatically write the 
story when the “smoke goes up the 
chimney just the same.” 


DiIscUSSION 


The opinion was expressed that the 
average citizen, while alert to questions 
of water supply, milk supply and sewage 
disposal, exhibits extreme apathy as to 
the condition of the air he breathes. It 
is most difficult to distinguish between 
the contributing factors to a smoky 
atmosphere, such as smoke emitted from 
the stacks of power stations, industrial 
plants and domestic chimneys. The 
problem needs the leadership of specially 
trained men backed by public opinion. 

Those discussing the smoke abatement 
papers were in general agreement that 
it is necessary to make the subject 
popular. 

There was some disagreement as to 
the permissibility of down-draft boilers, 
some claiming that they could not be 
used without smoke on a variable load. 
On the other hand, these boilers are 
acceptable to the smoke bureaus of both 
Nashville and Knoxville if operated by 
experienced men. In both these cities, 
however, wider use of the stoker had 
done much to reduce smoke. 

Victor J. Azbe expressed the opinion 
that talk of smoke abatement should 
cease and “smoke elimination” be sub- 
stituted, inasmuch as methods, fuels and 
equipment are available for smokeless 
operation, 
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Events and Men in Power’s Field 





THE EDITORS WILL WELCOME THE CO-OPERATION OF READERS IN REPORTING 


INTERESTING HAPPENINGS, PERSONAL OR OTHERWISE 





Spot * News 


A SOLAR MOTOR, claimed to be far 
more efficient than any yet devised for 
obtaining mechanical power from the 
heat of the sun, has just been patented 
by Prof. Robert E. Goddard, head of 
the physics department of Clark Uni- 
versity. 
x * x 


CONSTRUCTION is under way of a 
180,000-hp. hydro-electric plant in the 
Rhone Valley, near Sion, Switzerland. 
An artificial lake will be built at an 
altitude of more than 6,500 ft., from 
which water will be conducted to the 
plant after a drop of 5,750 ft. This will 
be the highest construction of its kind in 
the world. 
ee «¢ 


POWER PRODUCTION in Italy in- 
creased from 3,996,899 ,000 kw.-hr. in the 
first half of 1928 to 4,381,597 000 kw.-hr. 
in the first half of 1929, and imported 
power increased from 114,223,000 to 
120,506,000 kw.-hr., bringing the total 
power furnished by 270 private and pub- 
lic organisations from 4,111,122,000 to 
4,502,103,000 kilowatt-hours. 


LICENSE TO MANUFACTURE the 
single-acting Diesel engine designed by 
Norman McCarty and described in the 
March 12, 1929, issue of Power has been 
granted to the Chrysler Corporation, it 
was announced last week by the General 
Super Diesel Motors Corporation, hold- 
crs of the patent. 


ERECTION of a 250,000-hp. hydro- 
electric power plant at Chats Falls on 
the Ottawa River, Canada, ts planned 
bv the Royal Securities Corporation, of 
Montreal. The project will cost between 
$3,000,000 ond $4,000,000. 


ACCORDING TO REPORTS re- 
ceived by the Bureau of Mines, the pro- 
duction of crude petroleum in the United 
States during August amounted to 92,- 
288,000 bbl., a daily average of 2,977,- 
000 bbl., and a new record. This rep- 
resents an increase in daily average pro- 
duction over the previous month of 
31,000 barrels. 
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A.S.M.E. Will Celebrate 
Fiftieth Anniversary in April, 1930 


Program, National and International in Scope, to be Carried Out 
in New York, Hoboken and Washington—Humanistic 
Side of Engineering to Be Stressed 


O* APRIL 5, 7, 8 and 9, 1930, many 
of the world’s outstanding engineers 
will meet in New York, Hoboken and 
Washington to celebrate the fiftieth an- 
niversary of the founding of the Ameri- 
can Society of Mechanical Engineers. 
The exercises will be non-technical in 
nature and will stress the humanistic 
side of engineering. They will be pre- 
eminently an exchange of greetings be- 
tween nations through the medium of a 
series of papers presented by a prominent 
engineer from each of sixteen countries 
or geographical divisions of the world. 
These papers will develop the theme of 
what engineering has done for each 
author’s country in a national sense and 
also for the advancement of world cul- 
ture and civilization. Those engineers 
will also endeavor to forecast the lines 
along which engineering may be ex- 
pected to develop in the future, and to 
inform the convocation of some of the 
great engineering problems confronting 
their respective nations. 

The program will be carried out in 
three parts. At New York on April 5, 
the delegates will be conducted to the 
McGraw-Hill Company and will be en- 
tertained in the offices of the American 
Machinist. This portion of the program 
will commemorate the preliminary meet- 
ing of organization of the A.S.M.E. held 
on Feb. 16, 1880. 

The second portion of the program 
will be held at Stevens Institute, Ho- 
boken, N. J., where the organization 
meeting of the society was held on 
April 7, 1880. With the idea of depict- 
ing the history of the society and of 
engineering during the past fifty years 
and the society’s future, a pageant will 
be enacted. This pageant will feature 
the life history of an individual called 
“Control,” and will utilize the most 
modern inventions of engineering in 
tracing this allegorical conception. 

The third part of the program, the 
main sessions, in which each of sixteen 
of the world’s distinguished engineers 
will present a summary of his paper. 
will be held in Washington on April 
7 and 8. Washington has been selected 
to accord with the national and inter- 
national character of the celebration. 

Another outstanding function will be 
the founders’ luncheon, also to take place 
in Washington on April 8. Following 


the luncheon, a session will be held in 
the United States Chamber of Com- 
merce Building at which various awards 
will be formally bestowed. Honorary 
memberships will be awarded to indi- 
viduals who have rendered conspicuous 
service to the society, and the Holley, 
Melville, Gantt, A.S.M.E., Fiftieth An- 
niversary, and other newly founded 
medals of distinction will be conferred. 

At the dinner, also on Tuesday, 
April 8, the president of the A.S.M.E. 
will present a paper which will be the 
national report for the United States and 
will outline the future possibilities of 
service of the society. At this time also 
an eminent scientist will review the past 
contributions of science to engineering, 
the relation of engineering to science, 
and the influence of science on the 
future of engineering. In addition, a 
prominent American will present, from 
an international viewpoint, an evaluation 
of the influence of engineering invention, 
development, and accomplishments upon 
the cultural, social, economic, and politi- 
cal progress of mankind, and an outline 
of the future of engineering in solving 
the problems of mankind and in promot- 
ing international amity. 


New Oil Engine Safety Rules 
Adopted by Germany 


New regulations for the prevention of 
explosions on Diesel-engined ships have 
been adopted by the Hamburg, Ger- 
many, engine and boiler supervising 
board as a direct result of the accident 
on the trial trip of the ‘‘Kungsholm,” 
which caused the death of five and 
injury of 20, according to a report 
published by the United States Navy 
Department. These regulations include 
the following provisions: 

“As explosive gas mixtures may be 
formed in the closed-up parts of oil en- 
gines, special care must be given to 
these, particularly the crankcase. It 
must be assumed that oil gases contained 
in the crankcase will expand into the 
engine room if the engine is heated up 
or if the covers to the crankcase are 
opened. It is therefore necessary to 
provide adequate ventilating arrange- 
ments by which gases formed in the 
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crankcase may be led away. These 
ventilators must end at non-dangerous 
points and must be fitted with Davy 
safety wire gauze. The crankcase 
should be tight against the engine room. 
It is also necessary to arrange efficient 
engine room ventilation in order that 
the engine room personnel may not be 
exposed to the influence of oil vapors 
or burnt gases if glands or pistons are 
not tight. The ventilation must extend 
to all parts of the engine room, includ- 
ing the lower and covered-in parts, and 
should be effected by ventilator pipes 
going through the floor plates. 

‘As the heating of bearings may also 


lead to the ignition of inflammable gases 


in the crankcase, care must be taken in 
the construction and lubrication of the 
bearings so that excessive heating is 
avoided as far as possible. Lubricating 
oil collecting in the crankcase must be 
led off by the shortest way in closed 
piping to the lubricating-oil collecting 
tank. If the pistons of the engines are 
cooled by oil, this oil must be led from 
the expansion joints in closed piping to 
the collecting tank. Oil dripping from 
other parts in the engine room must not 
be led into the crankcase or into the 
collecting tank for lubricating oil, but to 
a special waste-oil collecting tank, from 
which it should go to the separators to 
be cleaned for reuse. 

“The storage and use of light inflam- 
mable oils (with an ignition point below 
70 deg. F.) in the engine room is not 
to be permitted. If the use of such an 
oil cannot be avoided, a special room 
must be provided for the work. This 
room must be separated gas-tight from 
the engine room and be fitted with spe- 
cial ventilation. The electrical installa- 
tion in such a room must comply with 
the regulations for electrical installa- 
tions in rooms exposed to danger of ex- 
plosions, and good fire-fighting equip- 
ment must be provided.” 





Several New Steam Units 
to Be Installed 


Two duplicate boilers designed for a 
steam pressure of 1,400 lb., the highest 
pressure in commercial use in America 
today, have been purchased by the Mil- 
waukee Electric Railway & Light Com- 
pany from the Combustion Engineering 
Corporation. These boilers will be 
fired by pulverized coal. 

Blast-furnace gas will be burned in a 
completely water-cooled furnace in four 
units recently purchased from this same 
corporation by the Bethlehem Steel 
Company. The four boilers will have 
a steam-generating capacity of 150,000 
lb. per hour each. 

Pulverized fuel will be burned at a 
steam-generating unit recently sold the 
Sunbury Converting Works, Belvidere, 
N. J., by the Badenhausen Corporation. 
This unit will have a normal capacity 
of 126,000 lb. of steam per hour and 
a maximum capacity of 135,000 lb. per 
hour. It will have water-cooled walls, 
water-cooled hopper bottom, air pre- 
heater, and Carl steel-clad setting. 

At another plant of the Sunbury Con- 
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Ford to Install 


World’s Largest 


HE Ford Motor Company, 
Detroit, has awarded a con- 
tract to Combustion Engineering 
Corporation, New York, for two 
complete steam-generating units 
for the Fordson plant. These 
units are designed for 1,350 Ib. 
steam pressure. The steam will 
be superheated to a total tempera- 
ture of 750 deg. F. Each unit 
will have a maximum capacity of 
700,000 Ib. of steam per hour. 
This is the highest steaming ca- 
pacity of any boiler ever built for 
pressures as high as 1,350 pounds. 
These boiler units will be fired 
by pulverized coal, the fuel enter- 
ing the furnaces tangentially at 
the corners to give a turbulent 
mixing action of fuel and air for 
combustion. The furnaces will be 
of the all-metal, water-cooled type. 
Air pre-heaters will be installed. 

It is understood that this plant 
will also contain a turbine unit of 
110,000 kw. capacity. Installation 
is scheduled to begin the early part 
of 1930. 

The Ford Motor Company was 
the pioneer industrial company in 
the use of pulverized coal for 
steam generation. The first in- 
stallation, made in 1921, at the 
Fordson plant, has been consist- 
ently followed by additional units 
until today the Ford Motor Com- 
pany has nearly a half million 
square feet of boiler heating sur- 
face fired by pulverized fuel. 











verting Works, at Sunbury, Pa., a sec- 
ond unit, also arranged for pulverized- 
fuel firing, has been purchased from 
the Badenhausen Corporation. In this 
installation, burners enter under the 
mud drum, so that firing is from the 
rear. 

The Board of Water Commissioners 
of Detroit, Mich., is planning to install 
two boilers of 10,000 sq.ft. heating 
surface at the Springwells water-works 
station. Two underfeed stoker units 
for these boilers will also be installed. 





New York Power System 
Plans Expansion 


Addition of 86,000 hp. to the hydro- 
electric development of the upper Hud- 
son River, 52,000 of which will be se- 
cured by enlargement of the noted Spier 
Falls plant, is planned by the New York 
Power & Light Corporation, it was an- 
nounced recently, at the company offices 
in Albany. With the addition, Spier 
Falls will became a 100,000-hp. station, 
the largest in the state next to those at 
Niagara Falls. The new power will 
bring the total installations of the Mo- 
hawk-Hudson system to more than 
550,000 hp., as compared with about 


775,000 hp. produced at Niagara Falls. 

Still further power expansion in the 
upper Hudson River district is forecast 
in recent reports that the Mohawk- 
Hudson corporation is negotiating with 
the Union Bag & Paper Company at 
Hudson Falls, for power rights, which 
involve proposed construction of a new 
plant at Fenimore to develop 75,000 hp. 
The first of these new plants to be placed 
in operation will be a 34,000-hp. unit 
situated just below the Conklingville 
dam on the Sacandaga River. 

Present capacity of the Spier Falls 
station is 48,000 hp., which is exceeded 
by the 54,000 hp. of the Cohoes Falls 
station. With the addition it will be- 
come the greatest hydro-electric unit in 
the system, and will alone exceed the 
capacity of two of the large steam power 
stations in the Mohawk- Hudson network. 

The addition to the Spier Falls plant 
is to be completed for service in Decem- 
ber, 1931, and is expected to cost more 
than $1,000,000. 





India Basin Steam Plant 
Nears Completion 


Costruction of the new 35,000-kw. 
steam plant of the Great Western Power 
Company on India Basin, San Fran- 
cisco Bay, is nearly finished. Most of 
the building has been completed, and 
the next month is to be spent in finish- 
ing the installation of machinery. H. K. 
Fox, construction engineer in charge of 
the work, expects the plant to be put 
into operation during the first part of 
November. 

The plant will be tied in with the 
Great Western company’s system by 
three distribution lines and three tie 
lines radiating from India Basin, South 
San Francisco. This project represents 
an investment of more than $4,000,000. 
The India Basin plant will have an 
ultimate generating capacity of 170,000 
kilowatts. 





N.E.L.A. 1930 Convention 
on Pacific Coast 


Announcement was made _ recently 
from the headquarters of the National 
Electric Light Association in New 
York, that the 53rd convention of the 
association will be held in San Fran- 
cisco from Monday, June 16, 1930, to 
Friday, June 20. The convention will 
be held in the Municipal Auditorium. 
Consideration is being given to holding 
an exhibition of electrical machinery, 
equipment and appliances in connection 
with the convention. As this will in- 
volve the erection of a temporary struc- 
ture for housing the exhibit, final de- 
cision on this point probably will not 
be made for several weeks. 

For many years it has been customary 
for the association to hold a convention 
on the Pacific Coast once every five 
years, having met in San Francisco in 
1925, in Pasadena in 1920, and again 
in San Francisco in 1915 during the 
World Fair. 
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ONSTRUCTION work progresses apace on the 90,000-kw. 





hydro-electric plant of the Seattle municipal light and power 


system at Diablo Canyon, Wash. 


This plant, scheduled for com- 


pletion in April, 1930, is part of the Skagit River development, 
which, with its ultimate capacity of 1,000,000 hp., is rated as one of 
the two greatest water power projects in North America. 





Los Angeles to Erect 
New Pumping Plant 


The City of Los Angeles, Calif., has 
made plans for the erection of a new 
pumping station for transferring water 
from the reservoir outside the city into 
the city mains. This new station will 
be an important factor in the general 
water system of the city, which is 
virtually built upon a desert and must 
depend largely on a supply of water 
to be obtained from a distance of several 
hundred miles. 

Known as the North Hollywood sta- 
tion, the new pumping plant will be 
capable of moving approximately 45,000 
g¢.p.m. against a head of 225 ft. The 
plant consists of four pumping units. 
Each of the two main units consists 
of a Worthington two-stage pump, com- 
posed of two 24-in. type OX horizontal 
units in series, being flexibly coupled 
together and in turn flexibly coupled 
to the driving motor. The interstage 
piping will be approximately 30 in. in- 
side diameter. The weight of each 
pump without its motor ts approximately 
52,000 Ib. The driving motors for these 
pumps will be Westinghouse 1,200-hp., 
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80 per cent leading power factor, 6,600- 
volt, 3-phase, 50-cycle, 8-pole, 750-r.p.m. 
horizontal, pedestal-bearing types, with 
direct-connected exciters. Two smaller 
pumps in this station are to be furnished 
by the De Laval Steam Turbine Com- 
pany, one being driven by a Westing- 
house 600-hp., 1,000-r.p.m. horizontal 
synchronous motor, and the other by a 
Westinghouse 300-hp. horizontal syn- 
chronous motor. The four synchronous 
motors are of fabricated and welded con- 
struction and of high efficiency. 

Reduced-voltage power for the start- 
ing of the four synchronous motors will 
be obtained from a reduced-voltage bus 
and a common oil-immersed auto-trans- 
former. The 1,200-hp. and 600-hp. 
motors are designed for 80 per cent 
leading power factor, and it is intended 
that these motors can be disconnected 
from the pumps and operated as syn- 
chronous condensers for power factor 
correction on the Department of Water 
& Power system. 

The design of this plant was under 
the supervision of H. A. Van Norman, 
chief engineer of the Department, as- 
sisted by FE. F. Scattergood, chief elec- 
trical engineer, and F. E. Weymouth, 
chief hydraulic engineer. 


News of Canada 


License Requirements of 
Saskatchewan 


By CAMPBELL BRADSHAW 
Toronto, Ont. 


F THE 4,574 engineers’ certificates 

so far issued in Saskatchewan, T. 
Inglis, who heads this branch of the 
province’s Department of Railways, 
Labor and Industries, as chief in- 
spector of steam boilers, informs Power, 
117 have been granted for the oper- 
ation of refrigeration plants only, un- 
der the somewhat unique law passed 
in 1926, which enables applicants to 
obtain such certificates for motor- 
driven plants without any steam ex- 
perience whatever. 

There are some 350 high-pressure 
plants in Saskatchewan, and_ several 
thousand low-pressure systems. Cer- 
tificates of any grade being good for 
life, the various classes, and number of 
each issued, are: First class, 181; 
second class, 776; third class, 909; final 
traction, 2,591; refrigeration, 117. All 
questions pertaining to refrigeration 
have been eliminated from the exami- 
nations for steam plant operators. The 
requirements of the first three grades 
are as follows: 

Any person may present himself for 
examination for a first-class certificate 
who, having attained the age of 21 
years, is the holder of a second-class 
certificate and has since its receipt, for 
a period of twelve months, either oper- 
ated a steam engine and boiler of not 
less than 100 hp., or acted as assistant 
in the operation of a steam engine or 
battery of boilers of not less than 300 
hp.; or satisfies the Minister of Rail- 
ways, Labor and Industries that he has 
operated a steam engine and boiler of 
not less than 100 hp. for a period of five 
years; or shows that he has served 
three years in a workshop in the manu- 
facture or repairing of engines or boil- 
ers, and has, for a further period of 
twelve months, either operated an en- 
gine and boiler of not less than 100 hp., 
or acted as assistant in the operation of 
a steam boiler and engine or battery of 
boilers of not less than 300 hp. in the 
aggregate. 

A first-class certificate may be issued 
every candidate who receives 60 per 
cent of the aggregate marks obtainable 
on the written examination. Such cer- 
tificate shall entitle the holder to have 
charge of boilers of any capacity. 

Any person may present himself for 
examination for a_ second-class cer- 
tificate who, having attained the age ot 
twenty-one years, is the holder of a 
third-class certificate and has since its 
receipt, for a period of at least twelve 
months, either operated a_ stationary 
steam boiler and engine of not less than 
35 hp. or acted as assistant in the oper- 
ation of a boiler of not less than 100 
hp.: or shows that he has operated a 
stationary boiler and engine of not less 
than 50 hp. for a period of at least four 
years; or shows that he has served 
three vears in a workshop in the manu- 
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facture or repairing of steam engines 
or boilers and has, for a period of 
twelve months, either operated a boiler 
and engine of more than 50 hp. or acted 
as assistant in the operation of a boiler 
and engine of not less than 100 hp. 

A second-class certificate may be is- 
sued candidates who receive 50 per cent 
of the marks obtainable. Such certificate 
entitles its holder to have sole charge 
of a boiler or boilers having a capacity 
not exceeding 300 hp. in the aggregate 
or a total capacity of not more than 500 
hp. when used for heating purposes only, 
or to act as assistant in the operation of 
a boiler or boilers of any capacity un- 
der an engineer holding a_ first-class 
certificate. 

Any person may present himself for 
examination for a third-class certificate 
who, having attained the age of eighteen 
years, holds or has held a traction en- 
gineer’s certificate, and has since its 
receipt fired a stationary steam boiler 
or operated a stationary engine for not 
less than three months; or shows that 
he has operated a stationary boiler and 
engine for a period of not less than 
twelve months; or shows that he has 
served two years in a workshop em- 
ployed in the manufacture or repairing 
of engines or boilers, and has fired a 
stationary boiler for a further period 
of three months. 

A third-class certificate may be issued 
every candidate who receives 50 per 
cent. of the aggregate marks obtainable. 
Such certificate entitles the holder to 
have sole charge of any boiler of not 
more than 100 hp., or to act as assistant 
in the operation of a boiler or boilers of 
a total capacity of not more than 300 hp. 
under an engineer holding a first- or a 
second-class certificate, or to have sole 
charge of a boiler or boilers of a total 
capacity of not more than 300 hp. when 
used for heating purposes only. 





Osage River Project 
Gets Under Way 


The Osage River hydro-electric de- 

velopment in Central Missouri of the 
Union Electric Light & Power Com- 
pany, of St. Louis, is rapidly progress- 
ing under the supervision of Stone & 
Webster. At present the office and part 
of the engineering force is being housed 
in two club houses which were built by 
the former holders of the federal permit. 
The remainder of the staff is at Eldon, 
some fourteen miles away. 
_ About 1,000 men are engaged in clear- 
ing up the underbrush and timber at the 
dam location and in building roads and 
buildings. While many of these men 
are from neighboring farms, the mass 
of them have come from other localities 
and are living in tents, wagons and rude 
shacks. When completed the dam, which 
Will be 150 ft. high, of the gravity type, 
Will convert the Osage River into a lake 
0 miles long and, in places, 20 miles 
wide. While preliminary surveys were 
made three years ago and the probable 
shore line staked out, there is no definite 
data as to the acreage to be flooded. 
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Prof. Goodenough of Illinois 
Dies Suddenly 


George A. Goodenough, Professor of 
Thermodynamics at the University of 
Illinois, chairman of the Western Con- 
ference faculty committee on athletics 
and head of the Big Ten elegibility 
board, was found dead at his home on 
Sunday, Sept. 29. Going to the study 
to summon him to breakfast at 7 a.m. 
his wife found Professor Goodenough’s 
body slumped in a chair before his desk, 
where he had seated himself less than 





George A. Goodenough 


an hour before. During the summer the 
professor had had a stroke of paralysis, 
and since that time had been in poor 
health. The family physician attributed 
the immediate cause of his death to 
heart disease. His age was 61 years. 

Professor Goodenough was an out- 
standing leader of scientific thought in 
the highly technical field of thermody- 
namics, the basic science of the modern 
power station. He contributed copiously 
to the scientific literature in this field 
through books, bulletins and _ reports 
which are widely consulted and re- 
garded as standard references both in 
this country and abroad. Recognized 
as a nation-wide authority in his field, 
Professor Goodenough had been con- 
sulting engineer for the General Elec- 
tric Company in the turbine research 
department, and in collaboration with 
Prof. A. C. Willard, head of the depart- 
ment of mechanical engineering, had 
assisted in the plan for a ventilating 
system in the Holland Vehicular Tunnel 
under the Hudson River. 

Professor Goodenough was born at 
Davison, Mich., on May 3, 1868. He 
was graduated’ from the Michigan 
Agricultural College in 1891 with the 
degree of B. S., and nine years later 
was awarded the degree of M. E. at 
the University of Illinois. For the two 
years following his graduation he re- 
mained at the Michigan Agricultural 
College as a graduate student, teaching 
part time. During 1893-1895 he was 
textbook writer for the International 
Correspondence Schools, at Scranton. 
Pa., and from 1897-1899 he was editor 


for those schools. The two intervening 
years he had spent as instructor at the 
University of Illinois. In 1899 he re- 
turned as assistant professor of me- 
chanical engineering, serving in this 
capacity until 1905, when he became 
associate professor of mechanical engi- 
neering. From 1911 to date his posi- 
tion at the University of Illinois had 
been professor of thermodynamics, head 
of the division. 

Professor Goodenough was a member 
of the society for the Promotion of En- 
gineering Education, the American So- 
ciety of Mechanical Engineers, Tau Beta 
Pi, Sigma Xi, Phi Gamma Delta, and 
the University Club. He was author 
of several engineering books, among 
them being “First Course in Calculus” 
(with E. J. Townsend), 1907; ‘Essen- 
tials of Calculus,” 1910; “Principles of 
Thermodynamics,” 1911; a chapter on 
thermodynamics in the American Civil 
Engineers’ Handbook ; a chapter on heat 
in the Mechanical Engineers’ Handbook ; 
‘Properties of Steam and Ammonia,” 
1916; and many engineering experiment 
station bulletins of which he was either 
sole author or co-author. 








OBITUARY 





Davin LynpE Huntincton, for the 
past nineteen years president of the 
Washington Water Power Company and 
subsidiary companies, in Spokane, Wash., 
died Sept. 27, following a lingering ill- 
ness. While his illness had kept him 
from his desk for many months, he 
transacted important company affairs 
until the time of his death. 

Mr. Huntington was a pioneer in the 
electrical industry. Following his grad- 
uation from Yale University with the 
degree of Ph.B., he entered the employ 
of the Thomson-Houston Electric Com- 
pany in 1891. In 1892 he became af- 
filiated with the General Electric Com- 
pany as assistant engineer at Philadel- 
phia. In 1894 he left that company’s 
employ to become treasurer of the 
Washington Water Power Company, on 
Oct. 18 of that year. He became gen- 
eral manager of the company in 1896, 
vice-president and general manager 
several years later, and in 1910 he was 
elected president. He was president of 
the Spokane United Railways since its 
organization, July 1, 1922. 

Mr. Huntington was a fellow of the 
American Institute of Electrical Engi- 
neers, a member of the Yale Engineering 
Association, and a member of the Na- 
tional Electric Light Association. 


FRANK HENDERSON, manager of the 
Cleveland office of Combustion Engi- 
neering Corporation, New York City, 
died suddenly Wednesday, Sept. 25, in 
his fifty-third year. He was born at 
Tuscola, Ill., Feb. 11, 1876, and joined 
the Green Engineering Company in 
1898. He worked his way up in that 
organization as service man, tester and 
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superintendent of service work. In 
1922 when the Green Engineering Com- 
pany was absorbed by Combustion En- 
gineering Corporation, Mr. Henderson, 
who was then managing the Cleveland 
office, became the district manager for 
Combustion Engineering Corporation in 
which postion he continued until his 
death. 


H. Coxe Estep, first vice-president of 
the Penton Publishing Company, pub- 
lisher of technical journals, died on 
Sept. 30 at Cleveland, Ohio, at the age 
of 43. Mr. Estep was internationally 
known as an engineer. He was a mem- 
ber of the A.S.M.E. and other engi- 
neering groups. 

He served as engineering editor on 
Tron Trade Review, and later of Marine 
Review, and was closely identified with 
the development of Daily Metal Trade. 








PERSONALS 





\WiLtLt1AM WuiIppLe, formerly super- 
intendent of the Cinclare Central Fac- 
tory, Cinclare, La., has accepted the 
position of professor of steam engineer- 
ing on the faculty of Louisiana State 
University at Baton Rouge. 


EpGar A. RoGers, for six years asso- 
ciated with McClellan & Junkersfeld, 
Inc., in St. Louis, recently became con- 
nected with the Philadelphia office of 
Ford, Bacon & Davis, Inc. 


Jacon FE. Warnock has left the 
United States Engineer's office in Hunt- 
ington, W. Va., where he was engaged 
on water power investigations, and is 
now in the hydraulic department of the 
Aluminum Company of America, Pitts- 
burgh, Pa. 


H. C. Tuomas has been appointed di- 
rector of manufacturing stocks for the 
Westinghouse Electric & Manufacturing 
Company, Pittsburgh, Pa. In his new 
work Mr. Thomas will be responsible 
for the methods used in the control of 
all raw materials, work in progress and 
finished-part stocks. 


WititiamM E. Woop, Richmond, Va., 
president of the Virginia Electric & 
Power Company, has been promoted to 
the position of vice-president in charge 
of operations of the Engineers’ Public 
Service Company, holding company for 
the Stone & Webster interests and 
managing corporation of many utility 
companies in America. J. Frank Mc- 
LAUGHLIN, district manager of the 
Stone & Webster properties in Texas. 
Louisiana and New Mexico, has been 
named president of the Virginia Electric 
& Power to succeed Mr. Wood. 


CuarLtes R. HUNDERHILL has sev- 
ered his connection with the Wappler 
Electric Company, Inc., and will tour the 
United States combining business and 
recreation. 
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ComingConventions 





American Institute of Electrical En- 
gineers. District meeting at Chi- 
cago, Ill., Dec. 2-4. Annual winter 
convention at New York, N. Y., 
Jan. 27-31, 1930. F. L. Hutchin- 
son, secretary, 33 West 39th St., 
New York City. 


American Society of Mechanical En- 
gineers. Annual meeting at New 
York, N. Y., Dec. 2-6. Secretary, 
Calvin Rice, 33 West 39th St., New 
York City. 

American Society of Heating & Ven- 
tilation Engineers. Annual imeet- 
ing in Philadelphia, Pa., Jan. 27-30, 
1930, at the Benjamin Franklin 
Hotel. Secretary, A. V. Hutchin- 
son, 33 W. 39th St., New York 
City. 


National Association of Practical Re- 
frigerating Engineers. Twentieth 
annual convention at the William 
Penn Hotel, Pittsburgh, Pa., Nov. 
4-7. Secretary, E. H. Fox, 5707 
W. Lake St., Chicago, II. 


National Exposition of Power and 
Mechanical Engineering, Grand 
Central Palace, New York City, 
Dee. 2-7. Charles F. Roth, man- 
ager, Grand Central Palace, New 
York City. 


World Engineering Conference, 
Tokyo, Japan, October, 1929. All 
correspondence should be addressed 
to the Secretary, World Engineer- 
ing Conference, Nikon, Kogyo Club, 
Morunouchi, Tokyo. 

















Bustness NOTES 





DeLaAvaL STEAM TURBINE COMPANY, 
Trenton, N. J., has taken a license to 
manufacture under the American Bauer- 
Wach patents. These patents cover the 
use of exhaust turbines and gears to 
utilize the exhaust from reciprocating 
engines. 


Trico Fuse MANUFACTURING COM- 
PANY, Milwaukee, Wis., has moved its 
office in Chicago to larger quarters, at 
549 W. Washington Boulevard, to take 
care of increased business. 


CuHain Bett CoMPANyY, announces 
that Hibbard S. Greene, who has been 
appointed assistant to the president of 
that company, will co-ordinate the mar- 
keting plans of the Chain Belt Company, 
Sivyer Steel Casting Company, Federal 
Malleable Company, Interstate Drop 
Forge Company, all of Milwaukee, Wis.. 
and the Stearns Conveyor Company ot 
Cleveland, Ohio. These companies are 
controlled by the same financial interests. 
Mr. Greene was formerly vice-president 
and director of the Barber-Greene Com- 
pany of Aurora, Ill. 


St. Louis Motor VALVE CoMPANY, 
St. Louis, Mo., has established a sales 
office at 246 Fifth Ave., New York City, 
to facilitate handling its business in the 
East. Arthur B. Schellenberg is in 
charge of the office. 


Prest-O-LivE Company, Inc., of 
New York City, has just placed in 
operation a new acetylene gas plant at 


575 Kirkland St., Grand Rapids, Mich. 
This latest addition to the growing chain 
of Prest-O-Lite acetylene gas plants is 
under the superintendency of George 
Rose, Jr. 


Brown INsTRUMENT ComPANny, Phil- 
adelphia, Pa., has just completed a 6) 
per cent addition to its factory build- 
ings. This company now employs 
over five hundred people and does a 
business well over $3,000,000 annually. 








FuEL Prices 





COAL 


The following table shows the trend 
of the spot steam market in various 
coals, f.o.b. mines; mine run, except 
Pittsburgh gas slack: 


Bituminous Market Price 
(Net Tons) Quoting per Ton 
Navy Standard... New York..... $2.00 a. 35 
Kanawha......... Columbus..... 1.30 1.60 
Smokeless........ Cincinnati..... 2.00 @ 2.25 
Smokeless........ Chicago....... 2,25 @ 2.50 
S. E. Kentucky... Chicago....... 1.35 @ 1.60 
ROR gis ses wows Pittsburgh..... 1,50 @ 1.60 
Gas Slack........ Pittsburgh..... 1.00 @ 1,10 
Big Seam......... Birmingham.... 1.50 1.75 
Anthracite 
(Gross Tons) 
Buckwheat....... New York..... 3.00 
Pee New York..... 1.40@ 1.50 
PUBL OTL 


New York—Oct. 10, f. 0. b., Bayonne 
NX. J., 28@34 deg., Baumé, industrial 
use, tank-car lots, 4.75c. per gal.; f.o.b 
Bayway, 36@40 deg., furnace, tank-car 
lots, 6c. per gal. 


St. Louis—Oct. 1, tank-car lots, f.o.b. 
St. Louis, 24@26 deg., $1.59936 per bbl. 
or 42 gal.; 26@28 deg., $1.64936 per 
bbl.; 28@30 deg., $1.69936 per bbl.; 30 
@32 deg., $1.74936 per bbl.; 32@36 deg.. 
gas oil, 4.776c. per gal.; 37@40 deg., 
distillate, 5.98c. 


Pittsburgh—Oct. 8, f. 0. b. local re- 
finery, 30@34 deg., fuel oil, 4c. per gal.; 
36@40 deg., 4.25c. per gal. 


Philadelphia—Oct. 5, 13@19 deg. 
$1.05@$1.10 per bbl. or 42 gal.; 22 deg. 
plus, $1.575@$1.625 per bbl.; 23@27 deg., 
$2.10@$2.15 per bbl. 


Cincinnati—Oct. 1, tank-car lots. 
f.o.b. local refinery, 24@26 deg. Baume, 
5c. per gal.; 26@30 deg., 5.25c. per gal.; 
30@32 deg., 5.5c. per gal. 


Chicago—Sept. 21, tank-car lots, f.o.). 
Oklahoma, freight to Chicago, 90c. per 
bbl. or 42 gal.; 22@26 deg., 70@75c. per 
bbl.; 26@30 deg., 95c.@$1.00 per bbl.: 
30@32 deg., $1.10 per bbl. 


Boston—Oct. 7, tank-car lots, f. 0. ib. 
12@14 deg., Baume 4.5c. per gal.; 28@ 
32 deg., 5.5c. per gal. 


Dallas—Oct. 5, f. 0. b. local refinery, 
26@30 deg., $1.30 per bbl. or 42 gallons. 


POWER—Ocrober 15, 19-9 
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TRADE CaTatocs 





BOILERS AND AUXILIARIES—A new 
edition of the condensed general cata- 
log, GC-5, has recently been published 
by Combustion Engineering Corpora- 
tion, New York City. This sixteen- 
page booklet illustrates and describes 
in a brief way the more important fuel- 
burning and steam-generating equip- 
ment manufactured by this organization. 


ConvEyvors—Four leaflets describing 
the Cleveland ‘“Tramrail” overhead-sys- 
tem conveyor have been published by the 
Cleveland Electric Tramrail Division of 
the Cleveland Crane & Engineering 
Company, Wickliffe, Ohio. These leaf- 
lets describe the various features of this 
type of tramrail conveyor, and illustrate 
it in actual service in several plants. 


METERS AND REcoRDERS—Among the 
catalogs recently published by Leeds & 
Northrup Company, Philadelphia, Pa., 
are the following: Catalog No. 93, en- 


titled “The Homo Method for Produc- 
tion Tempering”; Catalog No. 87, en- 
titled “Potentiometer Pyrometers”’; 
Catalog No. 86, describing optical 
pyrometers; Catalog No. 870, describ- 
ing potentiometers for temperature con- 
trol in oil refining. 


SwitcHEs—The Westinghouse Elec- 
tric & Manufacturing Company, East 
Pittsburgh, Pa., is distributing its cata- 
log No. 282 on safety switches and motor 
starting switches. This catalog gives 
the distinctive features and detailed data 
on all classes and kinds of Westinghouse 
safety switches, motor-starting switches, 
cutouts, line starters, meter service 
switches, panel boards and wiring de- 
vices, including tape, fuses, conduit 
bushings, and the like. The National 
electric code regulations on switches and 
motor protection are also contained in 
the volume. 


FLEXIBLE CoupLincs—Poole  En- 
gineering & Machine Company, Balti- 
more, Md., gives a comprehensive view 
of the flexible couplings it manufactures 


in a new handbook entitled “Flexible 
Couplings, Their Value and Many Ad- 
vantages.” Dimensions and capacities 
of the various types are included. 


STEAM PuriFiers—The purification 
of steam to protect superheaters, tur- 
bines and other apparatus from water 
and solids carried with the steam is dis- 
cussed in Bulletin 684 just issued by the 
Cochrane Corporation, Philadelphia, Pa. 
The requirements to be met by steam 
purifiers and a description of the Coch- 
rane purifier are taken up, followed by 
tabulated data of numerous tests. 


ELectric EguipMent—Among_ the 
bulletins recently put out by the Gen- 
eral Electric Company are the follow- 
ing: GEA-1003A and GEA-1004A, 
“Outdoor Switching Equipment”; GEA- 
1122, “Insulators”; GEA-226A, “Sur- 
face Air Coolers’; GEA-1128, “Steel 
Panel Switchboards” ; GEA-1152, “Syn- 
chronous Motors for Pumping”; GE.A\- 
1133, GEA-197B and GEA-957A, “Me- 
chanical-Drive Turbines”; GEA-25C, 
“Line Breaker Equipment”; GI A-1127, 
“Carrier-Current Telephone.” 





New Plant Construction 


COMPILED BY THE 


MCGRAW-HILL 


BUSINESS NEWS 


DEPARTMENT, 


WHICH IS 


PREPARED TO FURNISH A MORE COMPLETE DAILY SERVICE TO THOSE WHO WISH IT 





Ark., Morrilton—City is having preliminary 
plans prepared for the construction of water- 
works and distribution systems, also municipal 
light plant. Burns & MeDonnell Engineering 
Co., 402 Interstate Bldg., Kansas City, Mo., are 
engineers. 


Calif., Los Angeles—Crescent Homes Apart- 
ment, is having preliminary plans prepared for 
the construction of a 13 story apartment includ- 
ing steam heating system, electric elevators, 
ete. at Sunset Blvd. and Havenhurt Dr. Esti- 
mated cost $500,000. L. L. Jones, 2054 West 
7th St., is architect. 


Calif., Los Angeles—Finley Realty Co., 925 
South Westmoreland Ave., is having plans pre- 
pared for a 7 story apartment building in- 
cluding electric heating system, elevators, ete. 
at Westmoreland and San Marino Sts.  Esti- 
mated cost $500,000. Postle & Postle Bank of 
Commerce Bldg., are architects. Work will be 
done by owners forces. 


Calif., Los Angeles—Los Angeles Stock Ex- 
change, awarded contract for the construction 
of a 13 story stock exchange building at 618 
South Spring St.. to P. J. Walker Co., W. M. 
Garland Bldg. Estimated cost $1,000,000. Steam 
heating system, electric elevators, etc., will be 
installed. 


Calif., Los Angeles—Screenland Inc., c/o W. 
Leavers, Music Arts Bldg.. Archt., is having 
plans prepared for the construction of a 4 story 
hotel at Hollywood Blvd. Estimated cost 
$2,500,000. 


Calif, Los Angéles — Syndicate, c/o H. 
Chandler, is having preliminary plans prepared 
for the construction of a hotel at Krotona Hill. 
Estimated cost $2,000,000. G. B. Kaufmann, 
Union Bank Bldg., is architect. 


_ Calif., Monterey—Monterey Ice Delivery Co.. 
subsidiary of Union Ice Co.. 354 Pine St.. San 
Francisco, had plans prepared for the construc- 
tion of a 1 story, 75 x 100 ft. ice manufac- 
turing plant here. Estimated cost including 
equipment $50,000. Private plans. 


Calif., San Franciseo—California State Board 
of Harbor Commissioners, Ferry Bidg., is having 
Dlang prepared for the construction of a cold 
storage terminal at Pier No. 48. Estimated cost 
$250,000. F. G. White, Ferry Bldg., is engineer. 

Conn., East Hartford (br. Hartford)—Pratt 
& Whitney Aircraft Co., F. B. Rentschler, Pres.. 
ag Capital Ave., Hartford. awarded contract 
ora 54 x 128 ft. power plant to R. G. Bent 


Co.. Inc. 98 Edwards St., Hartford. Estimated 
Cost $75,000. 
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Ga., Atlanta—Dinkler Hotels c/o C, Dinkler, 
Ansley Hotel, plans the construction of a 20 
story hotel on Peachtree St. Estimated cost 
$3,000,000. G. L. Preacher & Co... Wynne- 
Claughton Bldg., are architects. Thompson, 
Holmes & Converse, 100 Park Ave., New York, 
N. Y., are associate architects. 

Ga., Milledgeville—Georgia Power Co., P. S. 
Arkwright, Pres., Atlanta, plans the construction 
of a hydro-electric development, 60,000 hp. ca- 
pacity on the Oconee River at Furman Shoals, 
four miles north of here. 


Ill,, Maywood—Provise Township High School 
Dist. No. 209, had plans prepared for the con- 
struction of a 2 and 3 story addition to high 
school including detached power plant, machine 
shop, manual training shop, ete. on First Ave. 
Estimated cost $800,000. . C. Liewellyn & Co., 
38 South Dearborn St., are architects. J. A. 
Chiaro, 503 Main St., is associate architect. 

Ind., Evansville—Bd. of Water Works, will 
receive bids until Oct. 24 for extensions and 
improvements to waterworks including pumping 
station. Estimated cost $18,000. Black 
Veatch, Mutual Bldg., Kansas City, Mo., are 
engineers. 

Mass., Salem—Salem Electric Light Co. c/o 
C. H. Tenney Co., 38 Chauncy St., Boston, 
Engr., is having sketches made for the con- 
struction of a power plant on Water St. located 
at Old Philadelphia & Reading Coal Wharf on 
water front. Estimated cost $18,000,000. 


Mass., Somerville (Boston P. 0.) —Rubel Coal 
& Ice Corp., 937 Fulton St.. Brooklyn, N. Y.. 
had plans prepared for the construction of a 1 
story, 85 x 95 ft. ice manufacturing plant at 
Beachery Court here. Estimated cost $100,000. 
A. W. K. Billings Jr. Inc., Liitle Bldg.. Boston, 
is architect. 


Mass., West Springfield (br. Springfield)— 
Town, awarded contract for the construction of 
a pumping station at Bear Hole Reservoir to 
L. 8S. Wood, 14 Stockbridge St., Springfield. 
Estimated cost $40,000. 


Mich., Ann Arbor — State Administrative 
Board, Lansing, plans the construction of a 
group of hospital buildings, including heating 
plant, ete. Estimated cost $7,500,000. A. 
Kahn, 1000 Marquette Bldg.. Detroit, is 
architect. 


Mich., Ann Arbor—University of Michigan. 
awarded contract for a 5 story law tibrary on 
Monroe St. to James Baird Co.. 101 Park 
Ave.. New York, N. Estimated cost $1.- 
500,000. Steam heating system, elevators, ctc. 
will be installed. 


Mich., Detroit—Union Trust Co., Union Trust 
Bldg.. is having plans prepared for the eon- 
struction of a stock exchange building including 
steam heating and ventilation systems, boilers. 
elevators, ete. on Griswold St. Estimated eost 
$500.000. C. Kotting, 2306 Dime Bank Bldg.. 
is architect. 

Mich., Eloise—Wayne County, Bd. of Super- 
visors, County Bldg., H. H. Prenzlaver, Secy. 
Bd. of Superintendents of Poor, will receive bids 
until Oct. 15 for the construction of a 5 story 
hospital including steam heating system, boilers 
elevators, ete. on Michigan Ave. Estimated 
cost $750.000, Maul & Lentz, David Whitney 
Bldg., Detroit, are architects. 

Mich., Harbor Beach—City plans the con- 
struction of a waterworks system including 
pump house, filter tanks, ete. Estimated cost 
$30,000. Work will be done by day labor. 

Mich., Lansing—R. E. Olds Co., Capital Bank 
Bldg., will soon award contract for the con- 
struction of a 25 story, bank and office building 
on Allegan St. including steam heating system 
elevators. ete. on Allegan St. Estimated cost 
$1.500,000, Hopkins & Dentz, 415 Lexington 
Ave., New York, N. Y. architects. 


Mich., Pontiae—Pontiac General Hospital. 
awarded contract for the construction of a 5 
story hospital including power house, ete. on 
Johnson St. to Devault & Dietrick, Canton, O. 
Estimated cost $333,835. 

Mich., Saginaw—Consumers Power Co., Jack- 
son, awarded contract for the construction of 
a coal dock to inelude coal conveyor and equip- 
ment on Saginaw River to Stevens & Wooi. 
Consumers Power Bldg., Jackson: Estimated 
cost $700,000, 


Minn., St. Paul—M. T. Baker Co., 330 Baker 
Bldg.. Minneapolis, plans the construction of an 
office building at Wabasha, Fourth Cedar and 
5th Sts. Estimated cost $2,000,000. Larsen 
& —— 308 Baker Bldg., Minneapolis, are 
architects. 


Miss., Meridian—Mississippi Building Comn.. 
awarded contracts for the construction of a 
service building to Garber & Lewis, Jackson, 
also power plant at East Mississippi State Hos- 
pital here. to Alonzo 3B. Hayden, Pass 
Christian. $173,855. 


Mo., St. Louis—J. Rubin. 18 North 8th St.. 
will build a 12 story apartment building includ- 
ing steam heating system, two electric elevators, 
ete. at West Pine Blvd. and Euclid Ave. Esti- 
mated cost $800,000. P. J. Bradshaw, 718 
Locust St. Work will be done by separate 
contracts. 
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N. J., Asbury Park—Owner, c/o Morris & 
Erskine, 1716 Cherry St., Philadelphia, Pa., 
Archts., are receiving bids for the construction 
of a 4 story memorial hospital including steam 
heating and refrigeration systems, boilers, eleva- 


tors, ete. Estimated cost $1,000,000. 
N. J., Hillsdale—Dept. of Institutions & 


Agencies, State Office Bldg., Trenton, will receive 
bids until Oct. 16 for the construction of a 
power house at Hillsdale Hospital here.  Esti- 
mated cost $50,000. Guilbert & Betelle, 20 
Branford Pl., Newark, are architects. 


N. J., Newark—Steuben Club of Newark, 43 
Central Ave., is having revised plans prepared 
for an 8 story theatre, club and stores including 
steam heating and ventilation systems, boilers, 
elevators, ete. at Washington and Linden Sts. 
Estimated cost $1,000,000. F. H. Koenigsberger, 
48 Walnut St., is architect. 


N. Y., Rochester—Dept. of Mental Hygiene, 
Capitol, Albany, N. Y., will receive bids until 
Oct. 16, for the construction of a new power 
house at Rochester State Hospital here. 


N. Y¥., New York—Broadway Central Securi- 
ties Corp., G. M. Dickerson, Pres., 1658 Broad- 
way, plans the construction of a sports arena 
including ice skating rink, swimming pool, at 
146th St. between Lenox and 7th Aves. 


N. Y., New York—Werner Nygren, 101 Park 
Ave., Engrs., will soon receive bids for the con- 
struction of a 9 story psychopathic hospital, in- 
cluding steam heating and ventilation systems, 
ete., at 29th and 30th Sts., and First Ave., for 
Dept. of Hospitals, Municipal Bldg. Estimated 
cost $3,000,000. Thompson Holmes & Converse, 
101 Park Ave., are architects. A. H. Belcom, 
10 East 47th St., is structural engineer. 


N. D., Grafton—City awarded contract for the 
construction of a new municipal electric power 
plant, to B. D. Johnson, Grafton. Estimated 
total cost $70,000. Equipment contracts let. 


0., Akron—Central Savings & Trust Co., 12 
East Mill St.. awarded contract for a 24 story 
bank and office building at Main and Mills 
Sts. to Carmichael Construction Co., Central Sav- 
ing & Trust Bldg. Estimated cost $2,000,000. 


0., Cineinnati—Schwartz Realty Co., Provi- 
dent Bank, plans the construction of a 10 
story apartment on Reading Rd. Estimated cost 
$1,000,000. O. Schwartz, Provident Bank, is 
architect. 


0., Cleveland—Hupp Motor Car Corp., East 
131st and St. Clair Ave.. awarded contract for 
a 1 story addition to boiler house at East 131st 
St. and St. Clair Ave. to S. W. Emerson Co., 
1836 Euclid Ave. Estimated cost $40,000. 


Okla., Farview—City voted $30,000 bonds for 
extensions and improvements to electric and 
power system. 


Pa., East Pittsburgh—Westinghouse Electric 
& Mfg. Co.. awarded contract for the construc- 
tion of a 34 x 63 ft. power house, 60 x 90 ft. 
service building and research building, on Ard- 
more Blvd., to Mellon Stuart Co., Oliver Bldg., 
Pittsburgh. 


Pa., Erie—City is having preliminary plans 
prepared for waterworks improyements _in- 


eluding filtration plant, pumping plant and 
equipment. Estimated cost $700,000. 
Pa., Frazer — Bd. of Supervisors, Frazer 


Township, awarded contract for the construc- 
tion of sewage system and sewage pumping 


station to G. Coffey & Co. Estimated cost 
28,000. 


Pa., Philadelphia—Mechanics Insurance Co. 
of Philadelphia, 8 Park Pl., Newark, N. J., is 
having sketches made for the construction of an 
office building including steam heating system 
at Walnut and 5th Sts. Estimated cost $500,- 
000. J. H. and W. C. Ely, 605 Broad St., 
Newark, N. J., are architects. 


Pa., Pittsburgh—Manufacturer Light & Heat 
Co., Columbia Bank Bldg., awarded contract for 
the construction of a 1 story, 36 x 155 ft. 
compressor station at Neville Island to Nicola 
Building Co., 127 North Highland St. Estimated 
eost $40,000. 


Texas—Point Isabel Co., 
plans electrification of line between Point 
Isabel and Brownsville. Owner recently pur- 
chases this line from Rio Grande Ry. Co. also 
plans electric tram line between San Benito and 
Point Isabel. $75,000. Private plans. 


Tex., Austin — State Bd. of Control, c/o 
R. B. Walthall, Chn., will receive bids until 
Oct. 16, for the construction of a group of 
buildings including 2 story, 34 x 78 ft. dor- 
mitory, 1 story 32 x 68 ft. ice plant, ete. at 
Austin State School. Estimated cost $100,000. 
H Kuehne. 824 Littlefield Bldg., is ar- 


c/o C. R. Tyrrell, 


chitect. 

Tex., Big Spring—City, c/o C. W. Cunning- 
ham, Mayor, plans an election Nov. 12 to vote 
$500,000 bonds for municipal improvements, 
including central fire station, two sub-stations, 
city hall, sewage disposal plant and water sys- 
tem improvements. 


Tex., San Antonio—Emmy Dittmar Improve- 
ment Co., 599 Howard St., is having plans pre- 
pared for the construction of a 22 story apart- 
ment hotel. Estimated cost $2,000,000. Richard 
Vander Straten, Travis Bldg.. is architect. Herff 
& Jones, c/o San Antonio Loan & Trust Co., 
are associate architects. 
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Tex., San Perlita—San Perlita Development 
Co., plans the construction of an ice and cold 
storage plant. Estimated cost $25,000. Private 
plans. 


Wash., Seattle—Mark Twain Investment Co., 
c/o E. Morrison, Lloyd Bidg., awarded contract 
for the construction of a 20 story apartment 
building at 7th Ave. and Seneca Sts. to P. Ford, 
Lyon Bldg. Estimated cost $1,000,000. 


Wash., Seattle — United Mortgage Security 
Co., Republic Bldg., will soon receive bids for 
the construction of an 18 story apartment build- 
ing at 9th and University Sts. Estimated cost 
./ dr laa L. Baeder, Republic Bldg., is ar- 
chitect. 


Wis., Mikwaukee—O. Bachman, 520 Wis- 
son St... is having plans prepared for the con- 
struction of a 22 story office and stores build- 
ing at 6th St. and Wisconsin Ave. Estimated 
cost $1,000,000. Weary & Alford, 1923 Calumet 


Ave., are architects. 
Wis., Milwaukee—Wells Investment Co., W. 
J. Sadres, Pres., 2801 Lisbon Ave., plans the 


construction of an 8 story hotel including steam 
heating and refrigeration systems, elevators, etc. 
at 13th and Wells Sts. Estimated cost $650.- 
000. J. Topzant, 144 East Wells St., is 
architect. 


B. C., Prince Rupert—Canadian Fish & Cold 
Storage Co., plans the construction of a cold 
storage plant at Waterfront. 


B. C., Vancouver — Royal Bank, 400 West 
Hastings St., will soon award contract for the 
construction of a 17 story office building at 
Hastings and Granville Sts. Estimated cost 
$1,500,000. G. S. G. Davenport, 30 Forden 
Court, Montreal, Que., is architect. 


Ontario—Municipalities of East Windsor and 


Walkerville, plan the construction of a joint 
waterworks pumping plant. Estimated cost 
$100,000. J. C. Keigh, Essex Border Utilities 


Commission, Windsor, is engineer. 


Ont., Oshawa—G. W. Hezzellword, c/o Gen- 
eral Motors. Ltd, plans the construction of an 
ice arena om King St. Estimated cost $125,000. 


Que., Chat Falls—Royal Securities Corp., 164 
St. James St., Montreal, plans the construction 
of a hydro-electric development, 250,000 hp. 
capacity on the Ottawa River, 35 mi. above 
Ottawa. Contract awarded for a 30 ft. dam on 
the Quebec side of the River to Morrow & 
Beatley, Peterboro, Ont. $2,000,000. Total 
estimated cost $3,000,000 to $4,000,000. 
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Compressors—Bureau of Yards & Docks, Navy 
Dpt., Washington, D. C., will receive bids until 
Oct. 30 for furnishing and installing a 6-ton 
ammonia compressor, condenser modification 
= foundation, ete., at Mare Island, 
alif. 


Engine and Generator—E. R. Brown Co., 28 
Lancaster St., Boston, Mass., is in the market 
for a 50 to 60 hp. Diesel engine and 35 kw. 
60 cycle generator. 


Engines, ete.—Bureau of Yards & Docks, Navy 
Dept., Washington, D. C., will receive bids 
until Oct. 29 for two unaflow steam engines 
direct connected to electric generator and power 
plant equipment at Naval Ammonia Depot, Iona 
Island, N. Y. 


Engines and Pumps—Cameron County Water- 
Improvement Dist. 8, c/o G. P. Barreda, Pres., 
Brownsville, Tex., will receive bids until Oct. 
19, for engines and pumps for proposed irriga- 
tion and drainage project. 


Fans, Blowers and Control Equipment — 
Detroit & Canada Tunnel Co., Majestic Bldg., 
Detroit, Mich., is receiving bids for exhaust 
fans, blowers and control equipment for pro- 
posed ventilation building for vehicular tunnel 
under Detroit River. 

Fuel Oil Burning Equipment—wU. S. Veteran’s 
Bureau, Arlington Bldg., Washington, D. C.., 
will receive bids until Oct. 22, for furnishing 
and installing complete oil burning equipment 
at U. S. Veteran’s Hospital. 

Pumps and Motors — Merced Irrigation Dis- 


trict, P. Sargent. Secy., Merced, Calif., will 
receive bids until Oct. 22, for furnishing and 
installing eight drainage pumps and motors 


complete for proposed irrigation work. 

Transformers—Bd. of Purchases, H. C. Cain, 
Secy., City Hall, Columbus, O., is in the mar- 
ket for two 50 kva. single ph., 2,300-230/115 
v. and two 100 kva. single ph. 2,300-230/115 
v. pole type distributing transformers; two 100 
kva. single ph. pole type transformers, 2,300- 
230/115 v., 80.6% full capacity in 230 v. 
winding. 

Transformers, ete.—Port and Telephone Dept., 
Wellington, N. Z., will receive bids until Nov. 6 
for 600 copper earthplates; until Nov. 19 for 
100 telephone transformers and until Nov. 18 
for six resistance spools, 100 ohm, 24 resistance 
spools 120/120 ohms; 24 resistance spools 150 
ohm and, 24 140 ohm. 

Turbines —-G. L..Holland, P. 0. Box 1060, 
Louisville, Ky., is in the market for 100 to 
5,000 hp. hydraulic turbines. 


Calif., El Monte — Fokker Aircraft Co., 
awarded contract for the construction of. a 
group of buildings for airplane factory on Val- 
ley Blvd. to Eaves Construction Co., 1524 La- 
Baig St. Estimated cost $350,000. 


Calif., Long Beach—Shell Development Co., 
is having preliminary plans prepared for the 
construction of first unit of nitrogen filtration 
plant. Initial cost $250,000. Ultimate. total 
cost -$5,000,000. 


Calif., Los Angeles—Willard Storage Battery 
Co., 601 South Hope St., awarded contract for 
the construction of a storage battery plant in- 
eluding administration, factory and power plant 
to H. M. Baruch Corp., Lincoln Bldg., Los 
Angeles. Estimated cost $350,000. 

Conn., Hartford—Superior Spring & Mfg. Co.. 
373 Washington St., is having plans prepared 
for the construction of a factory on Washington 
St. Estimated cost $65,000. G. L. Dunkel- 
berger, 721 Main St., is architect. 

Conn., Stamford—Norma Hoffman Bearings 
Co., Hamilton Si., is receiving bids for the con- 
struction of 2 1 and 2 story, 100 x 200 ft., 
factory on Hamilton St. Estimated cost $125.- 
000. Fletcher-Thompson Ine., 542 Fairfield 
Ave., Bridgeport, is architect. 

Ind., South Bend — Bendix Aviation Co. 
awarded contract for the construction of a 
360 x 1,000 airplane factory on Westmore St. 
to H. G. Christman Co. Estimated cost $400,- 
000. Private plans. 

Mass., Abington — Anglo-American Textile 
Machinery Co., is having plans prepared for 
the construction of two additional units to 
plant, 40 x 100 ft. each on Centre Ave. 

Mich., Detroit—Koestlin Tool & Die Co., 3601 
Humboldt Ave., awarded contract for a 1 and 2 
story, 65 x 120 ft. factory and office to Krieg- 


hoff Co., 6601 French Rd. Estimated cost 
$55,000. 
Mich., Lansing—Fisher Body Corp., General 


Motors Bldg., Detroit, awarded contract for a 
1 and 2 story, 140 x 250 ft. and 70 x 450 ft. 
body factory on Division St. to J. A. Utley Con- 
struction Co., 739 Penobscot Bldg., Detroit. 
Estimated cost $250,000. General equipment 
for auto body finishing will be installed. 


Mich., Pontiae — Thompson Aeronautical 
Corp., Union Trust Bldg., Cleveland, O., awarded 
contract for the construction of airport build- 
ings including 120 x 129 ft. hanger, 40 x 120 
ft. office and shop, 20 x 36 ft. boiler house, 
14 x 24 ft. engine testing house here to C. 0. 
Barton Co., 1900 East Jefferson St., Detroit, 
Mich. Estimated cost $350,000. 

_0., Akron—Firestone Tire & Rubber Co., H. 
Firestone, Pres., South Main St., awarded con- 
tract for a 7 story, 110 x 180 ft. addition to 
factory to C. . P. Construction Co., 718 
Second National Bldg. Estimated cost $500,000. 
_ Okla., Muskogee—DeCamp Glass Casket Co.. 
is having preliminary plans prepared for the 
construction of a 3 story, 75 x 150 ft. factory. 
Estimated cost $60,000. Architect not selected. 

Ore., Portland—Frostkist Ice Cream Co., 271 
East Water St., will receive bids about Nov. 1 
for the construction of a 2 story, 100 x 160 
ft. ice cream plant ete. at 11th, Taylor and St. 


Belmont Sts. Estimated cost $50,000. Boilers, 
pumps, refrigeration equipment, ete. will be 
required. 

Pa., Erie—General Electric Co., River Rd., 


Schenectady, N. Y., awarded contract for the 
construction of a 1 story alloy foundry on East 
Lake Rd., to E. E. Austin & Sons, 1919 Reed St. 

Pa., Philadelphia—S. & S. Hosiery Co., c/o 
H. H. Kline, 709 Chestnut St., awarded con- 
tract for a 1 story, 100 x 100 ft. addition to 
hosiery mill at Keystone and Banner Sts. to W. 
F. Lotz, Frankford and Oxford Aves. Estimated 
cost $75,000. 

Pa., Tarentum—Tarentum Steel Corp., G. Rob- 
inson, Pres., 1716 First National Bank Bldg.. 
Pittsburgh, plans the construction of a steel mill 
here. Estimated cost $3,000,000. 

. C., Burnaby—Dominion Bridge Co., 
First Ave. W., Vancouver, awarded contract for 
the construction of a 1 story, 210 x 600 ft. 
steel plant including power house, ete. to E. 
J. Ryan Contracting Co., 445 Granville St. 
Vancouver. Estimated cost $1,000,000. 

Ont., Oshawa—General Motors Co. of Canada 
Ltd., 210 Spadina St., Toronto, plans a 3 
story addition to present parts and_ service 
building here. 

Ont., St. Catherines—Thompson Products Co., 
C. E. Thompson, Pres., 2196 Clarkwood Rd. 
Cleveland, O., manufacturers of automobile ac- 
eessories, plans the construction of a 1 story 
manufacturing plant here. Estimated — cost 
$150,000. Roberts-Wright Co., Swetland Bldg., 
Cleveland, O., is architect. i 

Ont., Sarnia — Electric Auto Lite (Co. 
Champlain and Mulberry Sts., Toledo, 0O., }8 
having plans prepared for the construction of 
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a factory on North Sarnia St. here. Ustl- 
mated cost $150,000. Private plans. Ma- 
chinery and equipment will be required. 


Ont., Walkerville—Motor Products Corp.. E. 
H. Cain, Mer.. Walker Rd., awarded contract for 
the construction of a 1 story, 150 x 200 ft. 
addition to factory to Allan & Earl, Equity 
Bldg., Windsor. Machinery and equipment for 
the manufacture of motor specialties will! be 
required. 


POWER— October 15, 1929 





